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ON THE MINUTE MEASUREMENTS OF MODERN 
SCIENCE. 


By ALFrep M. Mayer. 
Article IT. 
On the Micrometer Screw ; its Scientific and Practical 
Applications. 


THE micrometer screw, as its name indicates, is a screw 
used in making minute measurements; for micrometer comes 
from two Greek words, micros, small, and metron, a measure; 
in other words, a micrometer (of any kind) is a measurer of 
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the fraction of the revolution is read on the drum where the 
edge of the index cuts across it. The plate is now removed 
from the instrument, and the screw is revolved until the sur- 
face, P, of the end of the screw touches the face, A, of the 
abutting piece. Then another reading is made on the index 
erence between these 
two readings = the number of revolutions, and the frac- 
(+) = the screw in order toi ¢ 

istance equal to the thick-} of electric contact. 


scale, I, and on the drum, D. The 


tion of a revolution required to 
progress its face, P, through the 


ness of the plate; and the ;},th of an inch multiplied by; 
the above number of revolutions and fraction of a revolution: 
gives the thickness of the plate, in inch measure, down to, 
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THE MICROMETER SCREW. 


the minute, and a micrometer screw is a screw which measures 
minute magnitudes. The principle of the action of the mi- 
crometer screw rests on the fact that when a screw is rotated 
one whole turn, it moves forwards or backwards in its block, 
or nut, through a definite length; which length is equal to the 
distance between the centers of two adjoining threads; or, 
what amounts to the same thing, the screw on being turned 
through one whole revolution progresses in its block through 
a distance which is equal to that separating two similar 
placed points on two adjoining threads. This distance, which 
is called the pitch of the screw, is shown in the above draw- 
ings of a triangular and of a square threaded screw, by the 
length from z to y. 

hat one whole revolution given to a screw always causes 
it to progress in its block by the distance called the pitch, 
may be made evident to the reader by the following operation: 
Seratch a line across the threads of the screw in the direction 
of its length, then take a pointer and starting from the point 
where the line crosses a thread, follow the thread around the 
screw until the pointer again meets the scratched line. You 
will thus bave followed the thread exactly one turn around 
the screw, and at the same time will have advanced the 
pointer in the direction of the screw, through a distance equal 
to that separating the centers of two adjoining threads. Now 
in one revolution of the screw, a point on its thread goes in 
the block throngh exactly the motion we made above with 
the pointer, and hence one revolution moves the screw in the 
direction of its length through the distance separating simi- 
larly placed points on two adjoining threads. ‘ 

igure 2 represents the micrometer screw in its simplest 
form. The screw S revolves in the block N, which is partly 
drawn in section so as to show the screw throughout its 
whole length. One end, P, of the screw terminates in a 
cylinder, with a slightly-rounded end surface. Opposite the 
end, P, is another similarly rounded surface, A, called the 
abutting point of the apparatus. To the other end of the 
screw is firmly attached a drum, D. The drum and screw 
are rotated by turning the milled head, M. The drum is 
divided into any number, say 100 equal parts, by lines drawn 
parallel to the length of the screw. These lines are numbered. 
An index, I, formed of a straight edge, is firmly fastened to 
the block, N. This index is divided into equal parts, each 
part being equal in length to the pitch of the screw. The 
edge of the index also serves to show the fraction of a revolu- 
tion of the drum. 

_ Let us now proceed to use this micrometer screw. For 
simplicity we will sup that the pitch of the screw is equal 
to ypath of an inch, that is to say, the screw has 100 threads 
to the inch. Hence one revolution of the drum will cause 
the end face, P, of the screw to move forwards or backwards 
through ;}5th of an inch; one half revolution of the drum 
will progress the screw the y}th of an inch, ysth of a revolu- 
tion will equal 455th of an inch. As the drum of the screw 
is divided into 100 equal parts, it follows that a rotation of 
the drum through one of these parts moves the end face of 
the screw only the yg4,5th of an inch. 

To apply the screw to an actual measurement, let it be re- 
quired to measure the thickness of a plate of metal. The 
plate is set upright with one of its ‘aces inst the abut- 
ting point, A, and by rotati.g the screw it’ end, P, is brought 
oom the other surface of a The thickness of the 
plate is now evidently emb between the end of the 
screw and the abutting point; and the screw from its con- 
struction gives us the means of ascertaining this thickness. 
The of the number of the revolution of the screw 





is now taken from the scale on the edge of the index, I, and 





ITS SCIENTIFIC AND PRACTICAL APPLICATIONS. 


the th part of an inch, provided that certain conditions 
in the instrument, necessary to reach that degree of preci- 
tion, existed during our measurement. 

The essential conditions that must exist in a mi¢rometer 
screw, in order that it may serve in measuring toa minute 
degree of precision, may be reduced to three. 

(1.) The first condition is that the pitch of the screw should 
ye known to the last degree of precision. The manner of 
determining the pitch mo serew I will explain in a subse- 
quent article. 

(2.) The second essential condition is that during the 
measurement the parts of the instrument shall experience 
no change of form, or of relative position, from the action of 
flexure or of compression, produced by the screw running 
against the abutting ge or object. Also, no change must 
occur in the parts of the apparatus from a change of tem- 
perature during the measurement. 

(3.) The third condition necessary to attain accuracy is that 
the contact of the screw with, the abutting point and with 
the surface of the object to be measured shall be made always 
with the same degree of pressure, and yet with so slight a 

ressure that no strains or compression ‘can thus be caused 
in the apparatus. } 

The fulfillment of the third condition of accuracy reduces 
to a very minute quantity the errors ¢aused by flexure and 
compression. Hence, as we may always readily command a 
constant temperature during the meagurement, it will only 
be necessary, at present, to show how we obtain the third 
condition necessary to accurate work With the micrometer 
screw. 





——— 


Three methods have been devised for making contacts, so 
that the point of the screw shall always touch the abutting 
point, or the body between the point and tke 
screw, with a pressure which is light yet ys the same in 


he first method of making contact we shall denominate 
as that of (1) the contaet lever; the second is known as that 
of (2) the contact level; the third we may call (3) the method 


Before beginning the description of these méthods, I should 
state that the drawings which we give in this article are 
mostly diagramatic, and have been matie more in the view of 
yeing clear to the reader in illustrating the mode of action of 
the Scwements, than to show the details of their construc- 
tion and the proportions of their parts. In subsequent 
articles engravings wili be given which actually represent 
existing instruments. We here, in Figure 3, ge an en- 
\| graving of an actual micrometer screw, similar in its action 

to the di atic one just described. This: instrument is 
'| made b the Brown & Sharp Manufacturing Co., of Provi- 
|| dence, I, and from actual use with it I know that it 
‘lcan be relied on to measure down to the thousandth of an 
inch. This screw has a pitch of ,,th of an inch, and its head, 
D, is divided into 25 parts; hence one revolution of the head 
equals J,th or .025 of an inch; and an amount of rotation 
equal to one division of the head progresses the screw in its 
nut the ryeoth ofan inch. The scale of revolutions of the 
screw is shown at a. 

(1.) The Contact Lever.—Fig. 4 shows a contact lever fitted 
to a micrometer screw; in this manner: The screw is cut on 
the surface of a hollow cylinder. In the interior of this 
hollow screw fits, with great nicety, a rod of steel, a, whose 
point, p, is seen projecting beyond the screw. The lower 
portion of the screw is shown in section to exhibit its cen- 
tral steel core. On the upper portion of this central rod is a 
collar which rests on the top of the screw head, d. Against 
the upper end of the rod presses a lever, /, which in its tarn 
is pressed by the second lever, 7, the latter being acted on by 
the delicate spring, ¢. The free end of the second lever, in 
its revolution around its fulcrum, runs over a graduated arc, 
c. The use of the arrangement is readily understood. In 
making a measurement the screw is revolved downwards by 
its head, d, until the point of the central steel rod touches the 
abutting point, or the surface of the body to be measured. 
The screw on being turned further, causes the rod, a, to move 
upwards through the screw, and this upward motion of the 
rod is produced till the index of the second lever points to o 
on the graduated arc, c. Thus the point of the screw—which 
is in fact the point of its central rod—always touches an ob- 
ject with a delicate, pressure, and, what is more important, 
always-touches with the same pressure. In the figure we 
have shown the screw applied to the measurements of the 
deflections of a rod,)R. ore and more weight is placed on 
W, and after each additional weight the increased deflection 
is followed by the screw till the delicate lever, n, points to 0 
of the arc, Then the reading is made on the index, 
t, whose scale gives; the number of the revolution last made 
by the screw, and this number is written before the reading 
on the drum head, which gives the fraction of the revolution 
of the 8trew. By such experiments can be made exceedingly 
accurate investigations as to the deflections produced in bars 
of known section by given weights; and the laws ruling such 
strains can be discovered for the practical use of those who 
employ in construction the materials experimented on. 

‘o convey a clear. idea of the degree of accuracy of a 
micrometer screw when furnished with a contact lever, I here 
ive twelve measurements, in fractions of an inch, on the 
ickness of a glass plate. These measurements I have just 
made; and I give all of those I made, and exactly in the 
order in which they were executed. The instrument used 
— a contact-lever micrometer screw, made by Brinner of 
ris. 
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THE MICROMETER SCREW. 





ITS SCIENTIFIC AND PRACTICAL APPLICATIONS. 
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No. of _—— of our measurements is due to the aid of the con- | brane can be tightened like a drum by the three mill-headed 
uieoare. él nee + .0000085 inch. tact lever; for without this appliance we could not have relied | serews shown in the drawing. The’ ends of the coil sur- 
s "219860 — minimum — 9000045 on the measures by the screw to a quantity less than the| rounding the magnet terminate in two binding screws by 
' 3. "219868 0000085 vidi of an inch. which the instrument is put in circuit with the receiving in- 
4 (219368 t Soeness reader should here understand that the above are|strument, which is shown in Fig. 2. This instrument is 
6. 919964 — .0000005 not selected measures. I matle them without amy prac-| nothing more than one of the tu electro-magnets in- 
6. 210860 — minimum — .0000045 tice immediately preceding the measurements. T ceased | vented by M. Nicles in the year 1862, but which has been 
1. 219878 — + .0000085 writing this article, rose from the table, took the instrumtent | re-invented under various f: names several times since. 
a. “319868 0000035 seal, Dated emia ene ceaieeotiellt te aera It consists of a vertical bar e enclosed in a 
9. 210868 t 0000085 above. I then requested one of the students in my | tube of soft iron, by which its magnetic field is condensed 
10. 9193864 — ,0000005 tory to make a series of measurements, while he remained | and its attractive power within that area increased. Over 
11. .219878 — maximum + .0000085, on me my results. Then an officer of the U: S. Coast this is fixed, attached by a screw at a point near its circum- 
12. 219860 — minimum — 0000045 urvey, a gentleman practiced in minute measure who | ference, a thin sheet iron armature of the thickness of a 


Oin. .2198645 — mean. 


The reader, on examining these measurements, will observe 
that they all agree in the fourth decimal place, that is, to 
yesooth of an inch. Differences in the successive measure- 


Fie. 3. 











a 
ments only occur in jyayooths of inches, The greatest 
difference existing is between the 2d, 6th, and 12th, 


which measures are .219360, and the 7th and 11th, which are 
.219878. The difference between these extreme measure is 
219878 — .219860 = .000018, or coAjaoths of an inch; which 
fraction is nearly equal to yy}snth of an inch. But the latter 
fraction represents the extreme range of error in our meas- 
urements. Evidently the minimum measurement or the 
maximum is nearer the true meastire than the rrhggth of 
an inch, and the mean of the extreme measures is yet 
nearer than either of them. But in measurements of 
precision we always take for our final result the mean 
of a number o measures This mean is obtained 
by adding up all the separate measures, and then dividing 
this sum by the number of the separate measures. is 
we have done for our twelve measures, and find the mean 
to be .2198645. If we assume this number to be the 
real thickness of the plate, and then subtract it from the 
separate measures, we will obtain numbers either abdVe (+) 
or below (—) this mean number, and these differences be- 
tween the mean number and each separate measurement will 
give the reader an idea of the error made in each successive 
measure. -In the above table the third column of figures 
gives the differences. An examination of this table of dif- 
erences shows that the greatest difference existing between 
the mean of all of the measures and any separate measure, 


Fig: 4 


uuu) 


had just entered my laboratory, made another series, 

made the same of error as I had previously 
attained; but we all came to the conclusion that if we had 
practised some time with the instrument immediately before 
beginning our series of measurements, we should have 
— the range of error to within the jgjireih of an 
inch. 


THE SPEAKING ELECTRIC TELEGRAPH. 

Tne articulating telephone of Mr. Graham Bell, like those 
of Reis and Gray, consists of two parts, a transmitting in 
strument and a receiver, and one cannot but be struck at the 
extreme simplicity of both instruments, so a indeed 
that were it not for the high authority of Sir William Thom- 





son, one might be pardoned at entertaining some doubts of 
their capability of producing such marvellous results. 

The transmitting instrument, which is represented in Fig. 
1, consists of a horizontal clectro-magnet attached to a pt 





lar about 3 inches above a horizontal mahogany stand : in 
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Sheet of cartridge paper, and this when under the influence 
of the transmitted currents acts partly as a vibrator and 
partly as a resonator. The et with its armature is 
mounted upon a little bridge which is attached to a mahog- 
ange similar to that of the-transmitting instrument. 

2e action of the apparatus is as follows: Wher anote:r 
a word is sounded into the mouthpiece of the transmitter, 
its membrane vibrates in unison with the sound, and in 
doing so carries the soft iron inductor attached to it back- 


wards and forwards in presence of the electro-magnet in- 
ducing a series of magneto-electric currents in its surround- 
ing helix, which are transmitted by the conducting wire to 
the receiving instrument, and a corresponding vibration is 
therefore set up in the thin iron urmature s 


cient to pro- 





PROFESSOR BELL’S SPEAKING ELECTRIC TELEGRAPH. 


duce sonorous vibrations by which articulated words can be 
distinctly and clearly r cognized. 

In all previous attempts at producing this result, the vibra 
tions were produc:d by a make-and-break arrangement, so 
that while the number of vibrations per second as well as 
the time measures were correctly transmitted, there was no 
variation in the strength of the current, whereby the quality 
of tone was also recorded. This defect did not prevent the 
transmission of pure musica) notes, nor even the discord 
produced by a mixture of them, but the complicated varia- 
tions of tone, of quality, and of modulation which make up 
the human voice, required something more than a mere iso- 
chroni m of vibratory impulses. 

In Mr. Bell’s apparatus not only are the vibrations in the 
receiving instrument isochronous with those of the trans- 
mitting membrane, but they are at the same time similar in 
quality to the sound producing them, for the currents being 
induced by an inductor vibrating with the voice, differences 
of amplitude of vibrations cause differences in strength of 
the impulses, and the articulate sound as of a person speak- 
ing is produced at the other end. 

Of the capabilities of this very beautiful invention we can- 
not give them better than in the words of an ear-witmess, and 
no Jess an authority than Sir William Thomson, who, in his 
opening address to Section A at the British Association at 
Gl w, thus referred to it: 

‘«In the Canadian Department I heard ‘To be o- not to 
there’s the rub,’ through an electric telegraph 
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wire; but scorning monosyllables, the electric articulation 
rose to 4 flights, and gave me passages taken at random 
from the New York newspapers: ‘5S. 8. Cox has arrived’ (I 
failed to make out the ‘8. 8. Cox’); ‘ the City of New York; 
‘Senator Morton,’ ‘the Senate has resolved to print a thou- 
sand extra copies;’ ‘the Americans in London have resolved 
to celebrate the coming 4th of July.’ All this my own ears 
heard, spoken to me with unmis ble distinctness by the 
then circular disk armature of just such another little elec- 
tro-magnet as this which I hold in my hand. The words 
were shouted with a clear and loud voice by my colleague 
judge, Professor Watson, at the far end of the telegraph 
wire, yg mouth close to a stretched membrane, such 
as you see ‘ore you here, c ing a little piece of soft 
iron, which was thus made to perform in the neighborhood 
of an electro-magnet, in circuit with the line, motions pro- 
portional to the sonorific motions of the air. This. the 














ponent by far of all the marvels of the electric telegraph is 
ue to Mr. Graham Bell, of Edinburgh, and Montreal, and 
Boston, now becoming a naturalized citizen of the United 
States. Who can but admire the hardihocd of invenion 
which devised such very slight means to realize the mathe- 
matical conception that, if electricity isto convey all th« del- 
icacies of quality which distinguish articulate speech, the 
strength of its current must vary continuously and as nar! 
as may be in simple proportion to the velocity of a partic 
of air engaged in constituting the sound.” — Hagincersng. 
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front of the poles of this magnet—or more correctly speak- 
ing magneto-electric inductor—is fixed to the stand in a 
vertical plane a circular brass ring, over which is stretched 
a@ membrane. ng at its center'a small Oblong piece of 
soft iron which plays in front of the inductor magnet when- 
ever the membrave is in a state of vibration. This mem- 


is the .00U0U85 of an inch, or, expressed in vul fraction, 
the y55sser9th of aninch. This quantity is a little less than 
re@eroth of an inch. The result of these examinations of 
our méastrenrents shows that we can be sure that the mean 
of all the measurements has given us the thickness of the 
plate to within the ;y¢yssth of an inch; and this marvellous 




















Fesrvary 10, 1877. 





SCIENTIFIC AMERICAN SUPPLEMENT, No. 58. 918 








ELECTRIC MOTOR PENDULUM. 


use in any laboratory or 

ni to have a pendulum 

give the time for ay. experiments ni ig it. 
Tt consists of a Siemens’ galvan' 

tached the pendulum; the needle N, 


a small amount of play; these platinum wires are 
from one another by being fastened into a piece of ebonite, 
which works on a pivot 


end being to eatth. To the wires, B and C, are connected 
the opposite —— a small battery, the center of the battery 
being to earth. 

The action of the instrument is as follows: On a os- 
cillating the pendulum, the needle N makes contact between 
B cay and the coil, the magnet being so arranged that the 
needle then deflects towards B, thus carrying with it the 
movable contact wires until the pendulum reaches its limit of 
oscillation, when it falls, breaks contact with B and makes 








contact with C, which thus tends to pull the needle over to 
C, andso on; inthis way the pendulum receives at each os- 
cillation the impulse nec to overcome the forces tend- 
ing to stop it; and thus will keep oscillating as long as the 
battery supplies the motive power. For small arcs the beat 
is not affected by variation in battery power. 
In the circuit of the battery we can introduce an electro- 
et which at each contact of the pendulum on one side 
will make a stroke on a bell, or indeed by a detent will move 
by a small train of wheels the hands of a clock. If the pen- 
dulum is made to beat half seconds, then the contact being 
made alternately on each side, the bell stroke would beat 
seconds. We could of course introduce any numberof ar- 
rangements of this sort at any intervals along the circuit, and 
so move any number of clocks at different positions in a large 
establishment, only one pendulum being requisite to control 
the whole set.—P. Hices.— Nature. 


ELECTRO-CAPILLARY PHENOMENA. 


THE resem cs | machine of Lippmann and his capil- 
lary electrometer, besides the capillary electroscope of Wer- 
ner Siemens and the electro-chemical relay of Wheatstone, 
are all illustrations of a phenomenon resulting from applica- 
tion of an electric current. I am not aware that the converse 
phenomenon is so generally known, namely, that the motion 
of the mercury in the tube produces an electric current. If 
we substitute a galvanometer for the battery in a Lippmann 
capillary machine, and move the lever by hand, the galvan- 
ometer necdle is deflected. Similarly, if in any of the elec- 
tro-capillary electrometers a galvanometer is substituted for 
the battery and the bubble caused to move by mechanical ac- 
tion, electrical currents are produced which deflect the gal- 
vanometer needle. 

The following small instrument may serve to show this 
action for lecture purposes: @ a is a tube of any con- 
venient bore, say 15 to 20 millimetres, 

300 mm. ——_ b isacork fi tightly 
into the middle of the tube, and perfor- 
ated in two places where are inserted— 
at ¢ a tube of + mm. bore, slightly longer 
than the cork is thick, and at d a longer 
tube, extending half way into both com- 
partments. The ends of the tube a a are 
stopped —— corks ¢ ¢, thro which 


pass the platinum wires f g. fficient 
mercury to rter fill each compartment 
is introd into the tube aa, witha 


small quantity of diluted sulphuric acid. 
The apparatus being now sealed up, the 
wires f and g are connected to the termi- 
nals of a somewhat delicate galvanom- 
eter. 
inverting the tube, as is done with 
an hour or egg glass, a current flows 
through the guventeatien so long as any 
mercury runs through the tube ¢ (the 
tube d is an air tube simply). Reinvert- 
ing the tube gives a current in an oppo- 
site direction, the platinum wire from 
that ae from which a ae 
cury flows alwa: being the zin tO) 
the electrical ove e current de- 
creases with the mercury in the upper chamber as it falls, 
being a maximum with greatest head of mercury, and fall- 
ing to nothing when all the mercury has dro through. 
By any arrangement maintaining a constant head of mercury 
a — current may be — : 
an apparatus is especially useful in an electrical labo- | 
where weak currents are required for the adjustment | 
of delicate galvanometers, or where the heating effect of | 
currents of intensity and quantity are required to be | 
avoided. us can be made in glass and hermeti- 
cally sealed. A tube like the above placed on a stand which 
will allow it to revolve in a vertical plane, and fitted with a 
commutator, can be made to give a constant current in one 
direction, anit dhenaye sendy torhant 
With a filter funnel, the tube of which ae te oe Hy 
taining mercury an - 
from the funnel and lower ves- | 





fine point placed above a vessel con 
ulated water (wires being led 


, A, to which is at- 
bly with platinum 
contacts, works between two platinum wires, B and C, — ie.on: thant oltents 


sel to the anometer , some interesting results are to be 8. A difficult 
aol — a nagete that aniline oil dissolves it with 
| in electro-cap t oun w 
er place where at times it is | in, away from the funnel at too great height 
column becomes diseontinuous, circuit is | ‘‘hypo” melt down to a after several weeks, if 
| interrupted, and of course no current the gal- | the bottle be shaken, disappear. The turpen 
and when Brought so to the | nearly disap 


noticed which serve to throw considerable 
} apparatus. 


the funnel is 


| Vanometer; 
lower Pe a oe ee mers apa FT ore 


The needle is connected by its | Sine 0 Matinee Contally—P. Havas. 
support to one-end of the coil of the galyanoscope, the other | auly Suntan aay: rene ee 





NEW DRY ELECTRIC PILE. 


By Cuarzues Louis Van Tenac, Paris, France. . 
| My new pile consists in an outer shell in chloride of silver, 
within which I place a coil of zinc wire, or a perforated 
sheet of zinc, reserving a certain space between these two 
elements, which I fill with blotting-paper, sawdust, sand, or 
ther absorbent material. For the purpose of better insula- 
tion, I cover this outer shell with one or two rounds of 
paper, peotecnhly weston thereto, and over the paper I pass a 
tube of soft rubber or other insulating material. I close the 
two ends with hard-rubber covers, or other hard insulatin 
material, in one of which I make a small ‘Trough which 
t 


close hermetically by means of a plug, and the other 
I pass two small wires, one of which is the continuation of 
an undulat-d silver or platinum wire, incorporated in the 
chloride of silver shell, in which it is wound from bottom to 
top, and the other constitutes the upper extremity of a simi- 
lar wire, which runs up from the bottom of the zinc element, 
in contact with each individual coil of which the latter is 
composed. protrude to a certain distance outside the 
hard-rubber cover, and are, when required, connected together 
by a small sliding mechanism attached to the cover afore- 
said, and as hereafter described. 

The exciting liquid which I make use of is chloride of zinc 
oo — to ten per cent., ora saturated solution of marine 
salt. For the pu of charging my pile, after having with- 
drawn the plug aforesaid iat the battery therewith, allow- 
ing it to re therein until the absorbing material afore- 
mentioned has been entirely saturated, and then pour out all 
the liquid and re-insert the plug. 

My new pile can be made of any shape or size within 
reasonable limits; however, in order to produce an available 
practical result, the inner surface of the chloride of silver 
case should not be less than six square inches, and of that 
size it is capable of reddening a platinum coil for industrial 





i or negative—of the body. Between these atmo- 
8 


or other purposes. As it is only brought into action when 
the circuit is closed, it is of very long duration in consequence 
of such intermittent action. For instance, it can be made 


| available thirty thousand times, and even more, for producing 
a light, as it is hereafter explained, without its being neces- | 


to recharge it with the exciting liquid. 
‘ ae ae space or ee ere the ay 
or the purpose of receiving or i gases 
| the chemical decompositions of the elements of the pile, 
lowing such to combine in order to react on the elements, 
thus insuring a long period of duration of the pile, and a 
greater power. By placing the chloride externally and the 


zinc internally, contrary to previous practice, I obtain a | 


relatively much larger surface of chloride than of zinc, 
whereby I obtain, in a relatively very small volume, the | 
— wer a ge 9 pe agg” ae iles of a consider- 
ably ger volume. gain, t iles, being ect 
hermetic and dry, are available for. being ye | 
pocket, and for producing flame by contact with a wick 
saturated with an inflammable liquid, or fire by contact with 
a dry fibrous wick. 


GRAVITATION AND ELECTRIC ACTION. 


M. A. Picart. 


ALL the phenomena of the universe may be explained by 
matter and motion alone without forces acting at a distance. 
For this purpose it is sufficient to imagine infinite spaee filled | 
with eternal matter consisting of a mass of atoms animated 
by a perpetual movement in all directions. This matter, the | 
sub-stratum of the world, is what is commonly called ether. 
Only it has been hitherto ied as a fluid whose mole- | 
cules have in a state of equilibrium fixed relative positions, 
each exerting upon the neighboring molecules a repulsive 
action which give rise to vibratory movements whenever | 
this ae is disturbed by any cause whatsoever. | 
According to the new theory of gaseous fluids (Clausius) | 
we may henceforth conceive the ether as formed of elastic | 
atoms moving with considerable in all directions, 
and producing at each point by their impacts upon an 
ideal elemental plane a determined pressure. From this 
new conception of the ether, which in nowise contradicts 
the ancient view, and which even includes it as a corollary 
(Theorie mécanique de la chaleur, de M. Briot), gravitation 
at once follows, ¢. ¢., the mutual attraction of two material 
points in the ratio of their masses, and inversely as the 
square of their distance. As to electric actions they may 
be explained in an analogous manner. he material 
molecules in arranging themselves by their mutual attrac- 
tions so as to form bodies must condense around them- 


|selves the ethereal atoms as atmospheres more or less 


dense, the elasticity of which must vary according to the 
relative positions of the molecules of the body. These 
are the atmospheres whose increases or diminutions of 
density or of elastic force constitute the electric condition 


res and the material molecules situate at a distance 
there must be exerted a gravitation like that of two | 
material molecules. Between two condensed atmospheres | 
of ether a repulsive action must be exerted, resulting from | 
the "| increase of the speed of the atoms which | 
move in both directions from the one atmosphere to the 
other, and which produce upon each of them, on the side 
where they strike, an augmentation of pressure tending to 
remove them from each other. From these reactions we 
easily arrive at Coulomb's law of attraction or repulsion; 
the basis of all electrical theory.— Comptes Rendus. 


LABORATORY NOTES. 
By T. A. Eprson. 


1. Haxp rubber or vulcanite, placed for several weeks in | 
nitrobenzol, becomes soft and pliable like leather, and easily | 
broken. 

2. The vapor of chloral hydrate is a solvent of cellulose. 
I have found the corks of bottles the 





eaten away to the depth of a quarter of an inch, the cork | by 


being ved into a black Certain kinds of | 
tissue paper are partially dissolved in time, if thrown in aj 
bottle containing the crystals. ! 


| this oxide, which often retains silica; in 


substance to cissolve is gum "i ‘I 
t facility. 


ry ewe + 4 into | of beeswax. 

6. If to a solution of bisulphide of carbon there be added 
twice its bulk of potassic hydrate in sticks, and the bottle 
be well sealed, the whole will, in two months, become an in- 
tones a sirupy liquid, withscarcely any free bisulphide 
oO . 

7. Some substances in solution form crystals or deposits 
on the sides of the bottles containing them, epee 3 above 
the water line. such solution in 100 c. c. of rain 
water may be mentioned a 14-gramme solution of acetate of 
| uranium, 8-gramme do. of protoavetate of copper, 5-gramme 
|do. of acetate of morphine, 10-gramme do. of formate of 
| copper, 20-gramme do. of tannate of iron. These deposits 
‘invariably take place on that part of the bottle most exposed 
to li This omenon may be due to heat, but deposits 
or occur in some solutions within the quid as well as 
above pony noticeable with tannate of iron, the film 
|of which strongly to glass.—American Chemist. 





NEW METHOD OF SEPARATING NIOKEL AND 
COBALT. 


By Antnony Guyarp (Hueo Tamm). 


Tue alkaline sulphocyanides exert an unequal action on 
| the sulphides of nickel and of cobalt snouniy precaentes. 
In the cold we do not observe a very marked action, but 
|on raising the temperature we see the sulphide of nickel 
|enter into solution with a very great facility, whilst the 
sulphide of cobalt resists more, and only dissolves even 
| in a considerable excess of sulphocyanide, after prolonged 
| boiling. This reaction is not sufficiently distinct for ana- 
lytical application, but by a modification we render it 
practical, and find ourselves in possession of a very ele- 
gant and very exact method of separa’ nickel from 
cobalt. In fact, in cold and very dilute liquids, the sul- 
phide of nickel recently precipitated is dissolved with a 
surprising rapidity in cyanide of potassium, whilst sulphide 
| of cobalt is perfectly insoluble. In these conditions the 
reaction is so clear and distinct that we may find in the 
_ oxide of nickel traces of cobalt (which we could only de- 
| tect by the aid pf the blowpipe), and effect their se on, 

| Inthe course of an analysis the best way of proceeding 
is. as follows:—We separate, in the usual manner, the 
| cobalt and nickel from the metals which accompany them; 
| then we precipitate both by a slight excess of sulphide of 
ammonium. e dilute the liquid with a suitable quantity 
| of water; then add gradually a weak solution of cyanide of 
| potassium, avoiding excess. This operation is ren eas 

| by the fact that the mass of sulphides clears up, and the sul- 
| phide of cobalt floats in particles detached from each other, 
|and we distinctly see what passes in the liquid. We then 
| filter, collect the sulphide of cobalt, and determine the cobalt 
in the ordinary way. To isolate the nickel we acidulate the 
filtered liquor with a slight excess of muriatic or sulphuric 
‘acid. The nickel is precipitated in the state of cyanide, and 
‘that so completely that we cannot find traces of it in the 
liquid. This cyanide is collected upon a filter, well washed, 








and then calcined. Oxide of nickel is thus obtained so pure, 


in some cases, that it may be weighed and determined at 
once as nickel. However, in general, it is prudent to purify 
case we procced 
in the ordi manner. 

The phn of the process which I propose for the sepa- 
ration of nickel and cobalt is that it permits us to determine 
the nickel without having to manipulate it in the state of sul- 
phide—an operation always long, very delicate, and very 
troublesome. 

Under favorable circumstances the analytic process that I 
have just explained will certainly be one of the most simple 
processes, and may be applied to the separation of nickel and 
cobalt on a large scale.—Bulletin de la Société Ohimique de 


PREPARATION OF CINNABAR. 


Most of the cinnabar (vermilion) used as a painter’s color 
is still prepared in the dry way, at considerable trouble, and 
with uncertainty whether the shade will turn out right. 
There are several methods recorded for converting the 
sulphide of mereury obtained in the wet way into red (cin- 


|mabar), but they do not so far seem to have met with any 


commercial success; at any rate, if such be the case, the oa 
ticular plan followed has been kept secret. The best vermilion 
still comes from China, so that neither in the dry nor in the wet 
way have we as yet attained to that perfection in the manu- 
facture of this article which is evidently ble among the 
Chinese. A discovery made last year in the teehnical la 

tory of the Polytechnic School at Zurich promises, however, 
to solve the problem of obtaining any desired shade of cin- 
nabar in the wet way The starting point is corrosive subli- 
mate hloride of mercury). A solution of this is poured 
into dilute ammonia, The ammonia must be in excess, so 


| that after the ‘‘ white precipitate” has settled the superna- 


tant liquid may smell strongly of it. To this mixture, without 


| filtering it, a solution of hyposulphite of soda is added in 
| the first instance sufficient to dissolve the ‘‘ white precipi- 


tate,” and then something more. This solution is now gently 
heated in a dish, whereupon the cinnabar soon appears a8 a 
precipitate. Heating is continued till the mass has attained 
the state of thin mud. It appears as if the ammonia and 
chloride of ammonium existing in the solution played an im- 
portant both in forming the precipitate and in deter- 
mining its shade. The temperature is also of importance 
concerning the appearance of the cinnabar. At 112° to 140° 
F.al color is obtained than at 194° to 212° F. The 
finest is obtained at 158° to 176° F. Sometimesit does 
not come out as well, but running in a little more solution of 
hyposulphite is sure to produce it. When the desired shade 
has been obtained the vessel is taken from the fire. The pre- 
cipitate is freed from all soluble substances by careful wash- 
ing, and is then dried in the ordinary manner. It has also 
been tried to fix it on cotton ya we pone it with the 
solution of hyposulphite containing the me salt, and de- 
veloping the precipitate by cvobebie” —— — only 
prodiues an oran r (probably o to extremely 

division of the mercuric ee Farther 
terposed against its use printing 
the necessity of avoiding any copper or brass in the print - 


ing blocks. (The sample of prepared in this manne ¢, 
f rded esteemed is of 
‘orw alipges on correspondent, a highly 
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SULPHUROUS ACID AS A DISINFECTANT. 


By Tomas W. Kx7es, Consulting Chemist to the Metro- 
politan Board of Works, London. 


From the remotest time burning sulphur has been em- 

loyed to fumigate and purify infected air, and to destroy 
fomentative and putrefactive action. There is no agent 
more powerful in ite effects than this. Unlike chlorine, it 
not only acts as a disinfectant or destroyer of disease germs 
and of the results of putrefaction, but it is also a powerful 
preservative agent, and, like carbolic acid, is a preventive 
of chemical changes in dead organic matter of every kind. 

Although the value of sulphurous acid is thoroughly un- 
derstood, its use is necessarily limited by the difficulty which 
exists in the way of producing it in a form in which it can 
be readily applied. The ordinary method of generating it 
by burning sulphur is cumbrous and very uncertain, owing 
to the difficulty of keeping up the combustion; there are also 
many situations in which the process cannot be carried on at 
all, and under the best circumstances it is inconvenient and 
but little under control. The evolution of the gas from its 
solution in water is scarcely more convenient, while it is 
much less effective; indeed, it may be said that there is no 
ready, convenient, and easily controllable way of producing 
chis valuable agent in use at present; and this is the more re- 
mirkable when it is considered what a ready and simple 
mins we really have at hand for this purpose. 

Most of the readers of 7'i¢ Lancet are no doubt familiar, 
at least theoretically, with the substance called bisulphide of 
carbon. This is a componal of one atom of carbon with 
two atoms of sulphur (CS,); it is a dense, mobile liquid, 
heavier than water, and intensely inflammable, burning in 
the air like spirit of wine. During combustion the consti- 
tuents of the bisulphide combine with the oxygen of the air, 
producing sulphurous and carbonic acid gases; but as 100 
parts contain, by weight, as much as 84 parts of sulphur, 
whick will give, in burning, 168 parts of sulphurous acid, it 
will be seen that the volume of this gas from a given quan- | 
tity of bisulphide greatly exceeds that of the carbonic acid, 
and is comparatively very large. Suppose the above quan- 
tities to be in grains: as 100 cubic inches of sulphurous acid 
weigh 68°5 grs., the 168 grs. will measure upwards of 245 
cubic inches, or about one seventh of a cubic foot, which is | 
the volume of sulphurous acid obtainable from 100 grs. of | 
bisulphide. 

The bisulphide of carbon can be burned in a common 
spirit lamp, and in that case the products are sulphurous acid 
and carbonic acid only, in relative proportion to the atomic 
composition of the bisulphide, as have stated; but, by a 
modification of the method of burning, the amount of sul- 
phurous acid produced in a given time can be regulated to 
~ desired extent. 

t is a property of the bisulphide of carbon to dissolve in 
fat oils and hydrocarbon liquids, such as petroleum; so, by 

mixing it with any one of these liquids and burning the mix- | 
ture in a properly constructed oil or petroleum lamp, sulphur- 
ous acid will be generated wit’ the other usual products of 
the combustion of such materials, and in proportion to the 
quantity of bisulphide present in the mixture of ‘combus- 
tible liquids; any proportfonate quantity of sulphurous acid 
can in this way be thrown into an atmosphere, and the action 
may be continued for any /ength of time. 

As the sulphurous gas is generated pari passu during the 
combustion of the bisul shide, it diffuses itself in the cir, 
which in a short time will become completely impregnated 
wth it. Ina room containing about 1,300 cubic feet of air 
it was found that by burning 230 rs. of the bisulphide the 
atmosphere was so far charg:d with sulphurous acid that it 
was impossible to remain in the room for more than a few 
seconds. In five minutes after the lamp was lighted litmus 
paper began to be reddened at some distance from it; in ten 
minutes the air had become very oppressive, and the litmus 
paper was reddened in the extreme corners of the room; in 
fifteen minutes the air was so charged with the gas that it 
could searcely be breathed, and in twenty minutes it was 
unbearable, In that time, as [ have said, 280 grs. of bisul- 
phide were consumed in a sim>le single-wick lamp. 

Sulphurous acid generatei in this manner can be applied 
_with facility to the disinfection of any place or object. In 

he ci3: of roons in which in‘’>:stious or contagious disease 
has prevailed, it is only necessa_; to light the lamp and allow 
it to burn until the atmosphere hos become impregnated with 
the gas to any desired extent, ant then to remove or extin- 
guish it just like a common spirit lamp. In the simple form 
of apparatus which I suggest for this purpose, the lamp is 
enclosed in a metal case, about 3 inches in diameter and 8 or 
9 inches high, furnished with holes near the bottom for the 
admission of air, and others in the top for the emission of the 
sulphurous This can be conveniently moved about, and 

laced, while the lamp is burning, in almost any locality. 

sceptacles for infected clothing, or the clothes or linen used 
in connection with disease, or carriages which have conveyed 
fever or other patients, can be thoroughly purified without 
difficulty and with very little trouble, For the disinfection 
of ships, too, the lamp is particularly suitable, as it can be 
carried into the remotest part of a ship and burned without 
the least danger, and with the certainty of effecting its ob- 
ject completely. 

It must be observed that the bisulphide of carbon is ex- 
tremely volatile, having its boiling point as low as 110° F.; 
it is therefore necessary that the lamp in which it is burned 
should be furnished with a well fitting screw cap, to prevent 
the liquid from evaporating, and at the same time to keep its 
peculiar odor from escaping. This odor is often very nause- 
ous, but the bisulphide is now manufactured by Messrs. C. 
Price & Co., of Thames Street, London, England, so pure, 
that it possesses very littie smell, and can be used without 
the least inconvenience. — The Lancet. 


NEW TEST PAPER. 
M. Prerre Miqust. 


Tue author finds that sulphocyanic acid produces upon 
paper free from iron a carmine red spot, which disappears 
taneously on exposure to the air, and more rapidly if a 
gentle heat be applied. Ammoniacal vapors destroy the 
color immediately, and hydrochloric gas restores it. Thus a 
test paper is obtained far more sensitive than litmus. 


WATERPROOFING WOOLLEN MATERIALS. 


Tue following method of rendering woollen textures water- 
proof is recommended: Boil 125 grammes (about 4} ozs.) of 
white soap in 12 litres (about 24 gallons) of water, and 
Re ly dissolve 165 grammes ( t 5% ozs.) of alum 
in 12 litres (about 2} gallons) of water. Heat these two so- 
lutions to 190° Fahr.; then pass the woollen fabric once 
through the soap bath, and afterwards through the alum so- 
lution, Lastly, dry it in the open air. 
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DECOLORATION OF INDIGO. 
M. E. ScHaEr. 


Ir is generally admitted that the decoloration of indigo by 
these agents is due to its transformation into white indigo, 
and, in fact, mere agitation in the air suffices to restore the 
blue color. But certain experiments seem to show that the 
decoloration is produced by the formation of a colorless 
molecular compound For indigo decolorized by hydro-sul- 
phurous acid is regenerated, not only by the action of air 
and oxidizing agents, but also by decided reducing agents, 
such as sulphuretted hydrogen. Further, indigo -bleached 
by the persulphide of hydrogen is restored by the action of 
sulphurous acid. These phenomena are explained by the 
decomposing action of sulphuretted hydrogen upon hydro- 
sulphurous acid, and of sulphurous acid upon persulphide 
of hydrogen. We may, then, admit that indigo combines 
with hydro-sulphurous acid and persulphide of hyhrogen, 
forming colorless compounds, which are destroyed with lib- 
eration of the indigo by all agents capable of destroying 
either hydro-sulphurous acid or persulphide of hydrogen. 


STILL’S GAS PURIFIER. 

Fig. 1 is a longitudinal section of this purifier. A A is 
a cylindrical case, and B a shaft, which runs the whole 
length of the cylinder, A; it has its bearings in moons | 
boxes which are placed around it, where it passes throug 
the ends, C C, of the cylinder; and also in the upright bars, 
D,D, D. E, E, Eare a set of wooden rollers, affixed on the 
shaft B; they are studded with strips of whalebone, or other 
flexible material, throughout their whole length. A cross 
section of one of them is given in Fig. 2. The cylinder A, 


is filled to the height of the line « ) with water, or a mixture 


if 
i ine gr 
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re ane rg to oe a taperi 
an with the gas su . Get the water 0 . 
light, say B, the water will move towards A, pre ol 
the exit of the gas is retarded by veing i 

This is rather a remarkable result, seeing that the gas is 
hotter, and therefore more mobile, and p ie that the heat 
must enlarge the aperture. Now light A, and the water 
will return to zero. 

EXPERIMENT II.—Connect B with a sensitive flame appa- 


ms 


ratus, A remaining as before, light and adjust to zero. Now 
sound the responding note and the water moves towards A, 
showing that the outflowof gas is retarded by a certain 
note. Now adjust the sensitive flame for noice, and rapidl 
snap the fingers or stamp the foot, and the water will still 
move towards A. 

| Experiment III.—Arrange asin IL, then extinguish the 
| sensitive flame and readjust to zero. Produce the respond- 
| ing note, and the same movement of water will be observed. 
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STILL’S CA 


of lime and water, or any other suitable liquid or solution; 
the shaft, B, is made to rotate by means of a band fromsome 
prime moving power passed over the pulley, F. The gas to 
be purified is then allowed to escape through the pipe, G, 
and after passing through the machine it escapes by the pipe, 
H. When a fresh supply of water, or lime and water, is re- 
quired, the previous or exhausted charge is allowed to flow 
into the vessel, I, by means of the valve, K, from which ves- 
sel it can be subsequently removed through the door, L. 
The fresh material is supplied. to the cylinder through the 
pipe, M.—Journal of Gas Lighting. 


SENSITIVE FLAME APPARATUS FOR ORDINARY 
GAS PRESSURE. 


A Gass or metallic tube, about 5 inches long, and § in di- 
ameter, is closed at one end with a perforated cork, through 
this cork slides a piece of } inch tubing, about 6 inches long. 
One end of this is either wn out to a jet, or closed in the 
blowpipe flame to reduce its diameter to 
about » inch, and the other end is connected 
toa gas supply. (Fig. 1.) 

The outer tube is held in a suitable support, 
and the inner tube is pushed through the cork, 
till it nearly reaches the mouth of the outer 
one, and a light then supplied, It now gives 
a long steady flame. 

EXPERIMENT [.—Lower the inner tube till 
the flame is on the point of roaring. It will 
now be found very sensitive to noise. Snap- 
ee fingers at a distance of eight or ten 
yards will cause it to contract fully ¢ of its 
height. The most suitable flame for this is 
about 6 inches high. : 

EXPERIMENT I1.—Adjust the gas to give a 
flame of about 44 inches high, and gualeaity 
raise the inner tube. A point will be reached 
at which the flame becomes sensitive, not to 
noise, but note; and it will be found to re- 
spond toa certain note by dividing into two 
portions, and while this note is produced it 
will continue divided. It is difficult to keep 
the exact note by whistling with the mouth, 
and therefore a glass whistle with paper slider 
should be used, or, better still, a singing tube 
with adjustment. 

SXPERIMENT III.—Arrange two singing 
tubes to give t'e responding note. The flame 
divides Now make one tube a little sharper 
than the other, so as to beat slowly The ale 
of the flame alternately recede and coalesce. 

ExPeRIMENT IV.—Using the whistle; blow 
it so hard as to produce higher octaves of the 
responding note. The flame will be unaffected 
as though in perfect silence. 

The dimensions of the instrument are open 
to great variation, and also the size of the 
flame. For lecture work, a flame 14 or 2 feet 
would be more suitable, though less sensitive, and neither 
dividin ; norshorteningso perfectly as the sizes given above. 
It will act effectively with any pressure of gas, from +, inch 
(of water) upwards, and the sliding jet makes it equally 
Sensitive with a large or small gas supply. 

ESCAPE OF GAS FROM CONTRACTED OPENINGS. 

Glass tubes of about 4 inch bore are joined; as shown in 
Fig. 2. At D the tube is slightly bent so as to retain a little 
drop of water. The gas enters at C, and then divides into 
two channels, oue towards B, the other towards A. If one 
of the exits be contracted, say B, then the water moves 
towards A. Certain precautions have to be observed, the 
oes arrangements of which need not be mentioned 

ere. 
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S PURIFTER. 


This shows that an issuing jet is affected in the same manner 
by a sound, whether ignited or otherwise. 

ExrermeEnt IV.—Fix the sensitive flame apparatus ad 
justed for note under a large jaropen at bothends. A large 
stoppered gas jar answers very well. Fix three balls of 
spongy platinum, a, ), and ¢, upon a piece of thin platinum 
wire so that the point of the quiescent flame just reaches }, 


and the points of the responding flame reach a and ¢ respec- 
tively. Now extinguish the flame without turning off the 
gas. The issuing gas will cause the igniticn of 6. Now 


nding noie, and } will cool, and « and ¢ will 
is confirms the previous observations, and 
pretty lecture experiment, The object of the 
y to pretect from air currents.— Nature. 
R. H. Rrpovr. 
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forms a rather 
gas jar is mere 








THE CHEMISTRY OF COAL. 


A course of six lectures to workingmen on the above 
subject was lately given by Dr. Frankland, F.R.S., in the 
Chemical Lecture Theatre, uth Kensington, in connection 
with the Royal School of Mines, London. The lecturer said 
there is no substance in nature, however common or appa- 
rently uninteresting it may be, which will not prove itself 
worthy of our attention if we examine it carefully, though 
it be merely a piece of sandstone, or even a brickbat. All 
of them have wonderful histories to tell us if we only apply 
to them those powers of observation and experiment whic 
are always at hand; but no substance in nature, perhaps, has 
such a wonderful history and extraordinary properties as 
coal. To ascertain this history and these properties it will 
require more minute observation than is ordir arily bestowed 
upon it. Simple observation will readily show us that it is 
an opaque, brittle, hardish black substance; thrown on the 
fire it swells, gives off dense smoke, glows, and eventually 
burns. Coal is found embedded almost exclusively in cer- 
tain rocks, named by logi “coal measures,” and the 
carboniferous system, in which these coal measures occur, 
stands far down in the geological series, as will be seen in the 
diagram. The coal is found interstratified with the other rocks 
of the coal measures in — thin seams compared with those 
rocks, The amount of this coal is, after all, very enor- 
mous, even the quantity we have in this country, and we 
have a very large share cf the total coal worked in Europe 
at the present time. Arranged in order according to the 
amount of coal raised yer annum, commencing with the 
highest, the following countries stand thus: British Isles, 
Germany, United States, Belgium, France, Russia, Austria, 
Spain. The following statements as to the amount raised 
yearly in the British Isles will, perhaps, be striking to some. 
If we were to dig a hole through the centre of the earth 
that hole would be 8,000 miles long; now, if the coal raised 
in one year in Great Britain were made into a bar 1 yard 
square, each yard of the bar weighing about 1 ton, the por- 
tion of the bar within the hole mentioned would represent 
about one seventh of the total quantity. Again, the cir- 
cumference of the earth is about 24,000 miles, and if the coal 

in Great Britain in a year were made into a band 1 
yard thick and 7 yards wide (each yard ee therefore, 
about 7 tons), that band would go all round the earth and 
leave about 3,000,000 yards to spare. The coal raised in 
four and a half years would bridge the space between the 
earth and the moon with a bar 1 yard square. The quantity 
raised in Great Britain yearly is between 100,000,000 and 
107,000,000 tons. The quantity we possess is, after all, lim- 
ited, and if we go on digging coal in this way it will before 
very long become a g problem how we are to prevent 
any waste of this valuable material. From the best sources 
of information, although it is very difficult to make an esti- 
mate, we have still to get, at less depths than 4,(00 ft., cnly 
about 83,000,000,000 tons. 

When closely examined coal is found to consist of vege- 
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table remains; im many cases it is qnly by microscopic in- 
vestigation that this can be made out, but on examining the 


shale or clay associated with the coal impressions of leaves, water on cooling. He inferred, moreover, that the critical | to be far more general, 
reached, otherwise 


stems, etc., of plants will very frequently be found. On the 
whole, there can be no doubt that coal has been formed from 

Chemically speaking, coal is composed of what 
chemists call carbon, or charcoal, h m, and ox ; 
the two latter being gases, and these the constituents 
of plants, together with ni , sulphur, and some other 
inorganic materials, which occur in coal. So that 
chemical observation confirms microscopical and ordinary 
observation in saying that coal is formed from vegetables; 


the 


third with gaseous carbon dioxide, the ~ 
t 


occupied 
gaseous CO, povang Guan opeeasehty in commiaenret 
| temperature of water had not been } the 

| contents of the adjacent cavities would have been uniform. 
section, petaelgally’ grumtite and pacphyrioy, akamen ol of 

, princi and porph ¥ 

which cnahand toot cavities, but in none of them was the 
of carbon dioxide distinctly proved. A curious 
phenomenon in connection with the bubbles in the water 
cavities of rock crystal was sometimes observed, namely, 

that when heated the bubble became more cense than t 


it is quite a misnomer to call it a mineral in the ordinary’ liquid and sank, so that in large, deep cavities they went en- 


language. The materials of which the plants built up their 
own substance (from which substance coal was produced in 
nature) were derived entirely from the atmosphere, and these 
materials are chiefly carbonic acid and water. 


exist in the atmosphere, though in rather small quantities, consist of a gas8o highly compressed that it is nearly of ‘the deep violet. 


water being in the greater quantity. The great mass of the 
atmosphere is composed of n which took no part in 
the formation of coal, nor ag the present day takes any part 
in the building up of plants. We may say that coal 
marily derived 
of plants. 


pri- | an 
rom the atmosphere through the agency | 
And as carbonic acid and water are of vital | quently arranged s 


tirely out of focus when observed with a half inch objective. 
In one specimen of quartz it was found that the bubble began 
to sink at 150° C., but not before it had reached this tempera- 


| same density aSewater at the —_ Rapes - heat- 
ing the water cxpands, thus still further condensing the 

jin the cavity, whiehthen becomes heavier than the liquid, 
d consequently sinks in it. 

It is very remarkablé that the cavities are not only fre- 
around the axis of the crystal, 


The law that ‘‘ substances color in the order of 
the spectrum colors under the influence of heat,” I believe 
the same vrder being rved in a 
| large of 7 tn which color change ts induced by 
| chemical action. If any one will take the trouble to examine, 

e. g., the .color reactions of the alkaloids in Dragendorf's 
Gerichtlich-Chemiache Ermittiung der Gifte (p. 285 et seq.), 
| he will readily concede this. I will only instance the color 
| change of veratrine with pure sulphuric acid, viz. : — 
o , blood red, crimson. Asa remarkably striking ex- 
ample, however, I will select Adam Kiewicz’s color reac- 
tions of albumen, as described by himself.* In = 
concentrated sulphuric acid, albumen dissolves with a 
definite color. If we add to this acid in a test tube dilute 
-albumen drop by drop, while tating the same cau- 

ously, the solution of the albumen is effected, attended by 


A até, 





Both of these ture. The cause of this motion appears to be that the bubbles @ color change that commences with green and ends with a 


Green is changed in the first place to yellow, 
the yellow runs. through its several stages of saturation, 
passes into orange and finally into red, from which the color 
seale follows various shadings down to dark cherry red. 
The color change ends at last in a deep violet, which forms 
the terminal reaction of the albumen solution in sulphuric 

‘acid’ Farther on the author gives the following tabular 


importance in our enquiries into the chemistry of coal, it but in some cases they take the form of the crystals in which | statement, when sulphuric acid of 1°3095 sp. gr. is used. 


will be necessary to study their properties more in detail. 
CARBONIC ACID. 

When pi pepe acid is poured upon marble (or vine- 
gar upon chalk) an effervescence is set up, which is caused 
by the escape of carbonic acid gas, which can be collected 
over water. This gas is perfectly colorless and transparent; 
if a lighted candle is introduced into a jar.of the yas the 
flame is at once extinguished, and the gas itself does not 
ignite—it is, in fact, 2 great enemy to. combustion. The 
presence of this gas can be readily detected by means of a 
solution of baryta, an insoluble white solid—carbenate 
baryta—being formed; lime water could also be employed, | 
in which case chalk would be formed. The presence of car- 
bonic acid in the air is proved by the fact that a dish of clear 
lime water which has been exposed to the air 
this room is now covered with @ w! soiid film of carbo- 
nate of lime. So delicate a test for carbonic’ acid is 
clear baryta water that it becomes perceptibly 
simply pouring it several times from one vessel 
other. That carbonic acid gas is heavier than the air 
proved by the fact that it cam bedadled out from a vessel, 
can be run off from a tap in the bottem, or poured from one 
vessel into another, while if pouredimto a-vessel suspended 
and counterpoised op one arm ofa balance that arm de- 
scends. This can also be shown in another way by the fact 
that a soap bubble dropped into a jar half filled with the gas 
rebounds on reaching the carbonic acid, and floats on its 
surface. The gas is, in fact, half as heavy again as the same 
buik of air. far carbonic acid does not seem a very 
promising material out of which to make coal, seeing that 
it will neither burn itself nor let other substances burn in 
contact with it. If this carbonic acid be subjected to great 
cold or great pressure, it can be liquefied, as we have it in 





this strong iron cylinder, on the interior surface of which it ‘ 


exerts a pressure of 900 Ibs. to the square inch. A tube 
passes down nearly to the bottom of the vessel, and com- 
municates with the exterior above, being closed by 4 tap; 
when that tap is opened some of the liquid is forced out, 
and a part of it at once volatilizes, or is converted into gas 
again. This volatilization of a portion greatly reduces the 
temperature of the remainder, so much, in fact, as to freeze 
it, and convert it into a white solid, looking exactly like so 
much snow. 

That the solid is really carbonic acid is readily proved by 
putting a little into a jar and lettipg it volatize there, a 
lighted candle then lowered into the jar is immediately ex- 
tinguished. The solid is intensely cold; if it be squeezed in the 
hand it blisters it, but it can be lightly handled without in- 
jury. If a tin can be set on a wet board, and some of this 
solid put into it and then moistened with ether, so as to 
bring it more closely into contact with the bottom of the 
tin, the latter will very quickly be frozen to the wood. By 
means of it, too, we are able to freeze mercury, which re- 
quires a much greater degree of cold than does the freezing 
of water. (The lecturer proved this by a very interesting 
and beautiful experiment. A mass of mercury was frozen 
by means of solid carbonic acid and ether, and while in the 
solid frozen state was hammered into a bar, thus proving 
mercury to be a malleable metal. The solid mercury was 
then held in a jar of water, which rapidly thawed the mer- 
cury, the latter descending in streams of globules to the 
bottom, each stream freezing an icicle in the water.) The 
temperature of this solid carbonic acid is not less than 128 
below the freezing point of water. Looking a little more 
minutely into the constitution and properties of carbonic 
acid, we find it to be a compound—i. ¢.,‘a substance out of 
which we can get two substances each differing from the 
original carbonic acid. Thus by heating a piece of the 
metal potassium in carbonic acid gas the metal burns (thus 
there is something which will burn in the gas), and in so 
burning it expels one of the constituents of the gas, which 
remains as a black solid, and which, in fact; proves to be 
carbon or charcoal. The other constituent is oxygen, which 
is not so readily obtained separa‘ely out of the carbonic acid ; 
nevertheless, we can prove that carbonic acid is composed 
of these two constituents by burning carbon in oxygen, and 
by means of the baryta water proving that car acid is 


produced. This carbon is met with in nature in three dis- 
tinct forms—as charcoal, as graphite or plum , acd as 
diamond; each of these when burnt in a jar of oxygen | 


forms carbonic acid, and from the carbonic acid, as already 
showa by means of the metal potassium, we can get bac 
the carbon in the form of charcoal, less readily in the form 
of graphite, but no one has yét succeeded in getting back the 
carbon in the form of diamond, 

You will, therefore, begin to see, since it is possible to get 
carbon out of carbonic acid, and since carbonic acid exists 
in the air, how Nature manufactures her coal. 


CHEMICAL SOCIETY, LONDON. 

Professor ABEL, F.R.S., President, in the Chair, December. 

A PAPER, by Mr. W. N. Hartley, entitled ‘“‘A Further 
Study of Fluid Cavities,” was read, and the results of his 
examination of a large number of topazes selected from the 
magnificent collection in thé British Museum showed that 
the cavities scarcely ever contained anything but water. If 
the view be accepted that topaz has been formed by the 
action of alkaline fluorides or cryolite on kaolin, no carbon 
dioxide would be liberated, so that it might not necessarily 
be found in the-fluid” cavities. Th’s is corroborated by the | 
fact that in one and the same topaz cavities exist side by side, | 
= of which is nearly filled with liquid carbon dioxide, the | 
Other one 


third with water, one third with liquid, and one 


| he had‘examined, he had 


| question as to whether such cavities con 


jx stances experience under the inffuence of heat follow a 


face of the D 
exhibited, in which this was very clearly shown. 


| they are enclosed. each side of the cavity being parallel to a | 
rawings 


probably caused by the water exerting a resistance to com-' 


of sections of crystals were 
This is 


pression com to.a solid body at the high temperature 

at which oo was formed, but being mobile the 

of the encl water was altered, so as to conform to 
of crystallization of the mineral as the silica molecules 


planes 
grouped themselves around it. | 
The President, in thanking the author, remarked that this 


of | investigation in his hands had been prolific in interesting 


results. He hoped that his ingenious speculations, ing on 

the formation of these substances and the ca’ 

contained in them, give rise to a valuable discussion. © 

ply to a question put by Dr: Armstrong, with reference | 

to the occlusion of hydrogen by rocks, recently investi- 

ae Amerieea. chemust, Mr. . a wh = 

sam) trom w 
sited, contalitng liquefied ae dioxide 

; Ca iquefiec 

ed, however, in trap.. He had not considered the 

ydrogen 


be cavities 


; 


ion had bee fined oe so 

attention n Cc con to quartz, , por- 

ph ries, etc., as most likely to have cavities containing lique- 
carbon dioxide, the special object of his search. 

Dr. H. E. Armstrong then gave a paper “On Thymo- 
quinone.” 

A paper ‘“‘ On High Melting Points, with special reference 
to those of Metallic Salts,” by Dr. T. Carneily, was ; 
The method to be employed depends on the principle that if 
three salts A B and C, whose fusion points are in the order A, 
B, C, be arranged on acold block of iron, and then introduced 
into a muffle kept at a constant high temperature, the ratio 


" is approximately constant for the same three salts, what- 


ever the temperature of the muffle: 2 being the number of 
seconds which elapse between the melting of A B; and y, 
that between the melting of Band C. The arrangement of 
the muffle and iron blocks is shown in an engraving, and the 
methods of working given in detail. The results of a large 
number of experiments, instituted to prove that the law just 
enunciated holds good under varying circumstances, is given 
in a series of tables. The author proposes, in a future com- 
munication, to show how this principle may be employed in 
the actual determination of high melting points. 


The secre then gave an outline of a paper ‘‘On the 
Estimation of Urea,” by Mr. G. Turner, containing the re- 
sults of his experiments in determining urea by Russell & 


West’s method, the apparatus employed being a modification — 


of that known as ‘‘ Schiebler’s calcimetor. 

Dr. G. Bischof read a short notice ‘‘On the Corrosion of 
Lead by the New River Company’s Water,” saying that he 
had observed the formation of a crust of lead carbonate on 
the exterior of a piece of gas tube which had been employed 
as a syphon in a cistern supplied by the New River Company, 
and which was consequently alternately exposed to the action 
of air and water, as the level of the water in the cistern 
altered. This tube was the so-called ‘‘ composition ” tube 
usually employed by gas fitters, consisting of lead alloyed 
with a little antimony. An adjoining cistern of sheet lead 


| with a lead overflow pipe shows nowhere any signs of similar 


corrosion. 

In reférence to a remark which the author made ag to the 
protective influence which tin exerted when“alloyed with 
lead, Mr. David Howard said that even when the amount of 
lead in the tin used for tinning vessels employed for culinary 
purposes did not exceed 5 or.10 per cent. it was found to be 
readily attacked by dilute acids, so as to be likely to produce 
very injurious effects. 

The President said that, in the lead tubes lined with tin 
which was made by drawing the two metals at the same 
ime, when faults occurred in this interior, coa’ the lead 
was rapidly corroded, although no doubt the faulty parts 
must be more or less alloyed with tin. 


COLOR AND COLOR CHANGES. 
By Istpor Wauz, Pa.D* 
Preliminary Notice. 

As I am aware, E. J. Houston+ was the first/to an- 
nounce the law that the changes of color whieh certéin sub- 
certain order, viz.: the order of the colors of the solar spec- 
trum. The subject has since received further attention, t and 
the terms metachromatiem and thermochromatiam have been 
proposed wherewith to designate this class of nomena. 

I desire to place on record here inva mi note | 
some observations which I have made in a similar ditection. | 
While engaged in studying the phenomena of solubility in 
connection with the specific volumes of substances,$ I| 
repeatedly found what I believed to be clues pointing to a) 
connection between other eae properties of subs 
(such as volatility, etc.) and their specific volumes, of which | 
none interested me more than those relatin 
substances. I have since continued to follow up this sub- 
ject, and believe to have undoubtedly demonstrated; certain 
regularities ; but since - material is still incomplete, 
while at the same time my health compels a sus ion o 
labor for a considerable time to come, I trust to 
for presenting an incomplete report of my work. 

* (Read before the American Chemical Seeiety, Oct. 5, 1876.) 
+ Journal of the Franklin Institute, Oct.. 1871. 


j Aes ob, on xuxiv., p, U5 








shape: by 


bet: ws 


| Says: 

— py yn io the combustion of carbon disulphide, as a disinfectant 

for rooms, during a period of nearly seven years. No special 

see Hi lamp 4 —- — ow of the 
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Abumen-Sulphuric Acid. 
res Ahem, 15 oe i SS 
of Selution : Green, Yellow. Orange. Red. Violet. 
One great difficulty in the pursuit of a research on color is 
the Siclgnedien of the color of the same substance 
it writers, ¢.g., the use of purple and violet as 
yy jay although purple (as well as crimson) belongs to 
end of the spectrum, and violet to the other extreme.+ 
The detailed description of the color change in red, in the 
above reaction, justifies us in substituting the word 
purple for the violetused by the author, thus making the 
series absolutely perfect, viz. : 
Green, Yellow, Orange, Red, Purple. 
As another example of a color change in the order of the 
colors, induced by chemical action, but in the in- 
verse order, I cite from the following reaction of vanadic 


acid.t ‘‘If the dark red solution of vanadic acid, prepared 
with acid and diluted with fifty times the 


water, is tly warmed with zinc, the vanadic 

passes successively under dlwe coloration into tetroxide,’ 
under green coloration into trioxide, and lastly under violet 
or lavender blue coloration into dioxide.” The series here is 
only interrupted by the appearance of the blue before the 
green color, a phenomenon which also occurs in other series, 
and on the cause of which I hope further research will throw 
some light. On the other hand, the description, or ‘‘laven 
der blue,” leaves us no doubt that violet is here used in its 
proper sense. 

e allotropes of phosphorus offer an interesting case of 
color change in spectrum order with increasing density. 

i ow, = ag 
Co'or, White. Deep . Orange Red. Violet Gray. 
pecif. Gravity, 1°836 2148 219 2°298 
Pisatiand Determined by Troost and Hauterfeuille at 
ma ee oc. 
ature ©. 

Designating the coior of iodine and its vapors as ns ed 
(which may be justified, I think, by the color of its solutions 
in solvents that tend to red and brown, but not to violet, by 
the diathermancy of its solution in carbon disulphide to the 
ultra-red rays, etc.), we have in the well known halogen 
group an instance of color progressing in spectrum order in @ 
group of analogous substances, viz. : 

Chlorine. Bromine. Iodine. 
Greenish Ycllow. Red. Purple. 

The solutions of sulphur, selenium, and tellurium show a 
similar color series. Instances of this kind are quite numer- 
ous among compounds. Taking, ¢. g., thechlorine, bromine, 
iodine compounds of lead, silver and mercury, we shall 
tind the iodides nearer the red end of the spectrum in color 
than the bromides, and the latter nearer than the chlorides. 
In a similar manner the sulphides of many metals are colored, 
while the corresponding oxides are colorless, ¢. 7., the metals 
of the alkalies and alkaline earths. Again, taking series of 
oxides, chlorides, ete., of one and the same element, we also 
frequently meet with this regular progressive variation of 
color, the latter generally, but by no means always, sh fling 
Srom the violet to the red end of the trum, as we rise in the 
series—subject, however, to ano: es, such as the apparent 
transposition of two contiguous colors. us, according to 
Berzelius (Handbuch, s. v.), ferrous oxide, in oxidizing, 
passes through the following series of colors: y, green, 
dark blue, yellowish brown. (Here we find again the blue 
and green transposed, as it were, asin the case of the van- 
adic oxides quoted above. This particular anomaly would 
seem to be quite frequent.) The compounds and salts of iron, 
manganese, chromium, uranium, vanadium, etc., furnish 
numerous instances in which this regularity may be traced. 


8 


and 





The above facts — for the present. I hope to be 
able to , by a fu tation at some future time, 
that when a serves of changes is imitated by chemical 


action, the colors appear successively in the order of the spec- 
trum; that when, as in phosphorus, the color of a substance 
changes with its physical condition, the changes occur in the 
order of the , progressively with the change of physicul 
properties, such as density, specific volume, etc.; and that in 
serves of colored compounds of analogous or similar atomic con- 
stitution, the colors wre in the order of the trum, generally, 
as I believe at present, passing from the violet to the red end 
as,we rise im the series. There is abundant cause, in m 
opinion, for the belief that the color of a substance is intl 
mately connected, not only with the chemical constitution, 
but also with the physical constants (density, specific volume, 
molecular weight, etc.), of its molecules; and possibly we 
may yet arrive at a know of the actual dimensions of 
the molecules of colored su - by data a from 
the wave length corresponding to the colors whic y trans- 
mit or reflect.—American Chemist. 


CARBON DISULPHIDE FOR DISINFECTION. 
WE recen’ an article on this subject, to which 


the potion of Mr. Thos. Stevenson may be added. He 


‘‘T have used sulphurous acid generated exclusively 


utes several ounces of the liquid may be easily and safely 


” 


on 
-om, im . le 
3 This ie tahon foem , thr Chemie, 1907, p. 961. 
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BRAYTON’S HYDROCARBON ENGINE. 


Wr t in our accompanying illustrations a form of 
engine which we are informed is coming into rapid use. It 
is the invention of Mr. George B. Brayton, an engineer of 
noted ability, who has devoted twenty-five years to its pro- 
duction an rfection. There has of late years been an 
active demand for a motor that would di with the use 
of steam, more especially in those cases in which the use of ap 








engine was only required to be intermittent throughout the 
day, because in that event the consumption of fuel is con- 
tinuous, and the boiler requires attention, though the engine 
is not running. Outside of this, however, the use of stea:a 
boilers is always objectionable, unless unavoidable. 

In the course of Mr. Brayton’s experiments, he has con- 
structed several totally different kinds of engines, some of 
which are still in use, his present engine as here illustrated, 
however, is so great an improvement upon all previous ones, 
that, bearing the same name, it becomes necessary to give a 
short review of the history of the invention in order to dis- 
associate this latest from former productions: 

In the first of Mr. Brayton’s engines which were made 
double acting, separate charges of hydrocarbon were ex 
ploded, the force acting on a free piston to compress air, 
which in turn was used expansively upon the working piston ; 
subsequently a rack and reversible catch or pall held the pis- 
ton, and a vacuum was used in connection with the air pres- 
sure. In this engine a difficulty was experienced in produc- | 


BRAYTON’S HYDROCA 


SCIENTIFIC AMERICAN SUPPLEMENT, No. 58. 


ing an’ explosive compound of a. uniform power, and in 
designing a safe and reliable mechanical means of igniting 
the same. Some of the desi; experimented upon to this 
end exhibit unusual orig y and ingenuity, but in the 
end the inventor became convineed that this form of engine 
could never be made satisfactory, and he turned his attention 
t6 the design of an e in which an explosive mixture 
could be gradually consumed without the ordinarily explosive 
action, and he proceeeded to construct experimental engines, 
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RBON ENGINE 


designed with this end in view. During the trial of these 
engines a new difficulty was experienced in the production 
of the vapor compound, owing to its tendency to condensa- 
tion under high pressures, ard the effect of every varying 
temperature upon the evaporation which seemed for a while 
to baffle all the inventor’s ingenuity, and which, finally, in- 
duced a new course of exper: ment, substituting coal gas for 
liquids. Several engines of the latter kind were constructed, 
Mr. Brayton cbtaining his first patent in 1872, on nineteen 
years after his devotion to the subject, and one of these en- 
cines is now in operation in this city. One of them was 
cxhibited befcre the Massachusetts Institute of Technolo 

in 1870. It was subsequently exhibited at the American In- 
‘titute Fair, and was tested by Professor R. H. Thurston, 
rnd several other engineers, who gave very promising re- 
} rts of its performance. The inventor, however, on account 
cf the abundance and cheapness of petroleum, again turned 
his attention to the peedintion of a vapor engine with petro- 
leum as a full base, and the results of his experiments were 
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Fresrvuary 10, 1877. 


evidenced in a ten horse double aeting vertieal engine exhib- 
ited in Maehinery Hail at the Centennial, which gave 
upon trial 12} H. P. Previous to its construction, » 
several small horizontal from 1 to 5 horse 

‘wer were constructed, some of wi have been running 
‘or the past year or two in this city. Their performances 
have been at all times well reported upon, and some of them 
have been in continuous operation without any intermission 
for repairs; in others, however, faultiness im construction. 
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tees 


added to the fact that they were run by those having no 
knowledge of engines or machinery, instead of having the 
ordinary enginer, led to their giving frequent trouble in 

etting out of adjustment. In consequence of this, Mr. 
Bras ton took into his own hands the supervision of the man- 
ufacture, and from that day the engine has rapidly developed. 
Two of the single acting engines made under his supervision 
were used day and night, Sundays included, for six months 
in Agricultural Hall, at the Centennial Exhibition, pumping 
water for the Aquarium. The indicator card shown was 
taken from the 10 H. P. vertical, exhibited at Philadelphia, 
and disposes at once of any supposition that the action of the 
cumbustion is explosive. The principles upon which the 
engine is constructed may be thus briefly described: In Fig. 
1, A is the working cylinder, and B the air pump. I ’ 
however, of having a crosshead and slides, a parallel motion 
for the piston is SS as follows: In Fig. 1, C is a lever, 
the lower end of which is a radial foot, the circle being 
struck off the center of the crosshead to which the arm, on 





BRAYTON’S HYDROCARBON ENGINE. 


























Fesrvary 10, 1877. 





SCIENTIFIC AMERICAN SUPPLEMENT, No. 58, 








lever C, is pivoted by a journal. The radial foot of C rests The weight of the rails, on the main track, all steel,, ia46 Ib. | 


upon a pathway, 
hence, as the piston crosshead moves along, the 
rolls along the’ pathway. 

is practically frictionless, 


the engine runs with the top of the flywheel revolving in a | distance run by passenger trains ia the year ending 
direction away from the cylinder, so that the angularity of the | ber 30, 1876, was 4,748,485 miles, yo v 266 | 


connecting rod shall always keep the radial foot down upon 
the pathway. The method of forming the combustible com- 
pound is shown in Fig. 2, in which it is shown, in the sec- 
tional view, that the cylinder cover is provided with a cham- 


1 with the bore of the c peer | por yard The company has 61 e 

oot | 

This motien, it will be observed, | cars, 83 second class. and emigrant cars, 215. baggage, mail, | of 
It is imperative, however, that | and express cars, and 15,310 freight cars. The 


houses and shops, | 


ocomotives, and 8 dummies, first class passenger | 


miles, and by switch.and work t 

ing an aggregate of 18,246,607 miles. 
speed of ordinary passenger trains, when in motion, was last 
year 30 miles per hour; of express passenger trains 35 miles 


ber which performs three functions: the first to vaporize the | per hour; and of freight trains 15 miles per hour. The 


petroleum, the second to ensure safety, and the third to main- 
tain continuous combustion, and thus avoid having to light 
the vapor at each stroke. In Fig. 2, A represents the com- 


bustion chamber in which the vapor burns continuously, and | 


B the safety device which is composed of perforated plates 
with diaphragms of wire gauze between them, which, on the 
principle of the Davy lamp, renders it impossible for the 
flame in the chamber to pass through. At C is shown an 
annular groove, packed with felt or sponge, into which the 
petroleum is fed by a small pump. A small jet of air is also 
introduced into the fibrous material while it is moistened 
with the petroleum. As the supply of this jet is constant 
and under considerable pressure, the result is that the petro- 
leum is forced out in the form of spray, which is spread 
over and absorbed by the meshes of wire gauze. The air in 
volume is admitted from the chest D (through the valve E), 
to fill the cylinder. This volume of air (which is under a 
pressure, varying from 30 to 75 Ibs., according as regulated 
to suit the duty), in passing through the gauze takes up the 
spray, mechanically evaporating it as it enters the combustion 
chamber. The small air jet is carbonized to a degree render- 
ing *#s combustion continuous, as previously indicated. To 
start the engine, the two plugs E E in Fig. 1 are taken out 
of the cylinder and the small pump is worked by hand; 
through the means of the hand wheel, shown on the top of 
the guvernor, the air jet is then let on, and a match is ap- 
plied to the holes from which the plugs were removed; so 
soon as the combustion takes place the plugs are reinstated 
and the supply of air from the reecrolti turned on, where- 
upon the engine starts instantly, Were the combustion car- 
ried to its utmost practical limit, there would be left a min- 
eral residue liable to prove destructive to the piston; hence, 
the combustion is not carried to this limit, and ~. Feecys is 
the formation in the cylinder of a comparatively heavy oil, 
which serves as a lubricant to the piston. The piston of the 
10 H. P. engine at the Centennial was jound on a recent ex- 
amination to be bright and smooth, with the turning marks 
plainly visible, evidencing favorable conditions for wear. In 
Fig. 2 the dotted lines indicate the water passages by which 
the cylinders and the working piston is kept as cool as may 
be desired. 

The motive power then is produced by the whole products 
of combustion acting upon the piston. The point of cut off 
is regulated by the point at which the valve F closes. The 
exhaust takes place through the valve F, which is operated 
by a positive motion, all the valves being operated from one 
shaft, the valve F being acted upon by the governor. The 
inlet valves for the air pumps are shown at G G; they are 
connected together by a rod, and act automatically. The 
air pup discharge valves are shown at H H, the hole I 

of attaching a pipe to an independent 


being for the —— 
air receiver, which is in some cases required, as, forexample, | 


when an engine has to perform for a short period 
duty much above its average allotted duty, in which event 


of time a. 


the air may be stored in a separate while the en- 
gine is under its light duty, and when the load is excessive 
the air pump may be either wholly or ially relieved of | 


duty while the air stored is being used. To provide sufficient 
air pressure to start the engine in the morning the frame of 
the engine contains an air reservoir, the hole I being plugged 
up unless the extra air reservoir referred to is employed. 

It will be observed that the lift of the valve H is made a 
definite amount by means of a set screw near the end of the 
spindle, and its quantity is proportioned according to the 
size of the engine. 

In defining by actual experiment the exact proportions of 
the various parts and movements, Mr. Brayton has found 
but little difficulty, the great problem being how to generate 
a continuous combustible compound of air and the hydro- 
carbons, and apply it under high pressure to a working 
piston, and he has from his experiments so mastered his sub- 
ject that engines are now designed with unusual] certainty as 
to the results to be obtained, whether the engine be of the 
smallest size (4 H. P.) or of the largest, the inventor rating 
his engines at what he estimates as their actual power allow- 
ing a margin. It has been said that the 10 H. P. at the Cen- 
tennial gave a brake test of 12 H. P., and it may be added 
that the first engines made from the designs herewith illus- 
trated, rated as a 4 H. P., gave upon a similar trial over 5 
H. P.; the revolutions taken in the calculations, and ran 
during the test, being 180 per minute, a speed which can be 
exceeded, but which repeated experiments, under various 
conditions, has demonstrated to be the most desirable. The 
speed of the engine is very regular, for the reason that the 
initial pressure is always maintained equal, or, in other words, 
there is not encountered the contingencies incidental to a 
steam engine by reason of the variations of boiler pressure. 





The indicator card shown in our engravings is one taken 
from the 10 H. P. Brayton engine at the Centennial, and it 
conclusively demonstrates that the action of the products of 
combustion is precisely the same as is the action of the steam 
in an ordinary engine, the point of cut off being unusually 
shirply defined, and the expansive curve very true and regu- 
lar. The workmanship on these engines do credit to the 
Exeter Machine Works in New Hampshire, where they are 
now made under.the inspection of the inventor. 

For further iculars, address the Penn. Ready Motor 
Co., 20 North 4th street, Philadelphia, Penn. 


NEW YORK CENTRAL RAILROAD. 
Tue total length of single track owned and operated by 


the New York Central Railroad Company, is 2,488 miles. | they had a 


weight of the freight trains averaged 400 tons. 


ICE BLASTING EXPERIMENTS. 


Tue following particulars are from a pa r recently read be- 
fore the Civil Engineers’ Club,Chicago. They relate to blasting 
experiments made in 1874-5 on Kankakee River. The ice 
was 26 inches thick: 

| ‘Two experimental blasts were made, using in each case a 
6-lb. can of rifle powder. A waterproof fuse 15 feet long 
was inserted and grag Bm Ft with putty, the can was 
securely fastened to the end of a 2x4 scantling 12 feet long, 
and the fuse attached by twine to the scantling. A hole of 
sufficient size to allow the can and attachment to be put 
through was cut in the ice and the can was ed in 12 feet 
beyond the hole, being kept against the ice by the float. 
The result of each explosion was to break into small pieces 
a portion of the ‘ice field 15-feet in diameter, and to visibly 
crack the ice below its surface, in several places, for a dis- 
tance of some 20 feet beyond the broken centre. A number 
of pieces were thrown 50 feet or more into the air. 

A number of one quart oyster cans were procured, and 
next day several more blasts were discharged. These cans 
when filled held, each, 1} Ibs. of F F Fg sporting powder, 
and this charge gave the best results, breaking up the ice 
for a space of about 30 feet in diameter, and throwing out 
cracks for 30 or 40 feet more. The greatest execution was 
done when the blasts were exploded at a considerable dis- 
tance from the places previously blasted out, that is, in the 
unbroken ice field. A charge of one pound of powder did 
not fracture the ice. A 6}-Ib. can of Dupont’s sporting 
powder opened a hole 80 feet in diameter and threw 1 
pieces of ice, several feet square, lig agen into the 
air, bably a height of 150 feet, the fragments falling 
wi a radius of 100 feet. The seams in the ice, however, 
were not opened to any greater distance than in the 1}-Ib. 
¢c . Ordinary blasti wder was tried, but it did not 

through the ice. A charge of 19 Ibs. had the effect to 
raise the whole mass of ice extending across the river several 
inches, but without producing a fracture. A similar charge 
exploded six feet below the surface had no immediate per- 
ceptible effect. After the of these 
however, the ice for a distance of 500 or 600 feet up the 
river appeared to be seamed with cracks and ready to go to 


pieces. 

Ordinary blasting powder does not explode with sufficient 
rapidity. The cans used with the 1} Ib. charges were ordi- 
7 oyster cans, the round cover being cut in the centre 
with a +, and this punched through from the inside. The 
four projecting points encircling the fuse being turned back 
a little seemed to retain the putty packing inane 


HIGH PRESSURE BOILERS. 


Ava recent meeting of the North Stafford (Bngland) Min- 
ing Institute, Mr. Adamson, in the course of the discussion 
on a paper deseriptive of sectional boilers, said, he had been 
much interested in the manufacture of high pressure boilers. 





The average rate of | 


to get rid o well as e 
the safe and pak , and Anstey the ponte 
boilers from iron made by the process. 


FRACTURE OF RAILWAY TIRES. 


AT a recent wer he the Institution of Civil 
Mr. George Robert phensen, the President, in the chair, 
the read was on ‘The Fracture of Railway Tires,” 


by Mr. W. W. Beaumont, Assoc. Inst. C. BE. It was stated 
that, between the years 1847 and 1874, eighty accidents 
broken tires, attended a results, had been 
upon by the officers of the Board of Trade. The num- 
ber of tires fractured was not known, as previous to 1872 the 
— ies made no return of such accidents; but, 
since 1847, fractures had resulted in the loss of seventy- 
four lives and two hundred and thirty-six cases of serious 
injury. So far as the author was aware, no satis- 
actory explanation had been given of the forces productive 
of fracture of tires of good material and workmanship; it 
was the object of this paper to suggest a cause for their ori- 
gin. Some of the theories advanced to account for tixe frac- 
ture were treated of; such as the strain due to shrinking tires 
on to wheel bodies, the reduction of the sectional area b 
rivet or bolt holes, and the alle reduction of the strengt 
of the tire by low temperature in winter. These causes were 
considered to be inadequate to account for: 
ist. The fracture of a good tire; 2nd, the fractare of tires 
in several places simultangously; 3rd, the fracture of tires 
through the solid body rather than through bolt or rivet 
holes; 4th, breakages being few in number for a long period, 
and then occurring tregilatly ; and- 5th, tires, generally of 
considerable age, running several thousand miles before fly- 
ing to pieces. 
For an explanation of facts the author appealed to 
internal differential mol strains, generated in the mate- 
rial of tires, by extension and compression from their surface 
inwards, consequent upor their rolling at high velocities, 
under heavy loads, along the hard, smooth, and somewhat 
rigid permanent way. @ piece of flat, stout plate metal 
was subjected, when cold, to long continued light hammer- 
ing, ten oe Seas the shes a would be- 
come 3 effect of thus altering 
the relative dimensions of the two surfaces of the originally 
flat plate would be to make it assume the form of an umbo, 
with the convexity towards the rolled or hammered surface. 
In illustration of this, ce was made to the straighten- 
ing of copying plates, or other plate castings, which had be- 
come bent in by hammering the concave side 
| and thus . Another example was afforded 
‘in the curvature in train plates—for instance, those 
‘on Westminster , London, by the extension and compres- - 
sion of the surface ao to the rolling under the loaded 
wheels of vehicles. Similarly, film after film from the sur- 
face inwards of the material of a railway tire was compressed 
until the thickness mclecularly altered induced internal dif- 
ferential strains sufficient to rupture the tire, or so nearly to 
effect it, that an unusually heavy impulse, or other extrane- 
ous force, was alone necessary for such aresult. As these 
strains a aay equality throughout the tire, the length, 
and therefore the number of pieces into which the tire would 
be broken, would be determined by the limit of stability and 
the co-efficient of elasticity of the material. Absolute simul- 
taneity of multiple fracture was not a necessary condition of 
such.a result, as the precedence of one fracture would liber- 
ate the tire, so thei the internal forces would be free to ini- 
tiate fracture in as many places as might be necessary to 
expend the excee of the forces tending to rupture, over those 
of resistance to it. Of the reported ture of tires, affixed 
by rivets or screws, nearly one-third were fractured through 


dn the sectional boiler under notice there were five tubes, the full section, and nota bolt or rivet hole; thus indicating 
two on the right and two on the left of cylinders, the diam- that those tires were either strongest at the section, 
eters being small, with no corrosive heat and no destruction or that the internal forces tending to produce fracture were 
of brickwork. There was no loss of power, no great wear greater between than at the rivet or bolt holes. In tires of 
and tear, as in the old cylinder boiler; but there was no good material and workmanship fracture would be expected 
boiler with so great a reserve power as the old cylinder boiler. to take place rather between than through such holes; for at 
For colliery purposes, where very poor fuel could be got at a these the continuity of the material was broken, so that the 
low cost, the cylinder boiler had merit if the water was not tangential compression, produced in the outer portions of the 
dirty; but if the water was bad and contained much lime, it tire by the impeded elongation of the material, was dirsi- 
became dangerous by adhering to the plates. Cylinder boil- pated by an upward flow of the particles round such holes. 
ers contained ten gallons of water to one square foot of heat- This upward flow tended to a crater-like ridge, 
ing surface, and any drawing away of the steam lowered the which was quickly worn off, so that the tire ct these points 
pressure, latent heat already stirred up flashed into steam, was relieved of strain, the material that would have exerted 
and the boiler sustained good pressure under intermittent it being carried away. Elastic wheels could only be consid- 
action. It contained a larger body of water for its heating ered as a palliative, for the tire had still to support a. load, so 
surface than any other boiler. The chimney boiler, at work that its surface would be subject to compromise, although 
smongst forges, carried as far as fourteen gallons of water to the misehief would not proceed so rani as with a nearly 
he square foot of heating surface. The quantity of heat was rigid wheel. The inertia of impact strain upona rigid wheel 
so enormous as to make them comparatively steady steamers. would have to be overcome by the tire before it was relieved 
That was the reverse of all sectional boilers aiming te carry’ by the springs of the vehicle, whereas a good elastic wheel 
small quantities of water. With regard to tubular boilers, le in some degree the character of a spring, and in so 
there was nothing new in them, exceptas to the wayin which far was without any such inertia. However the mate- 
they were arranged. They could not keep the pressure steady rial and workmanship of a railway tire, and in whatever 
if they had a variation of diameter. If they had a boiler with manner affixed, it must gradually become unsafe, from other 
a pressure of 50 Ib. to the square inch, and heard of priming reasons than simple loss of thickness, for whether it was of 


taking place, they might set it down that it had nota heating steel or of iron it was amenable. to the and accu- 
surface commensurate with its requirements. If they hada mulation of molecular strains. The great durability of 


100 lb. pressure, and a certain quantity of water reduced into American chilled wheels was probably owing to the extreme 
90 Ib., they jeopardized the engine. If the Howard boiler hardness of their running , and their consequent re- 
had never been seen, many persons would have been saved sistance to surface compression. Although the. ultimate 
a considerable expenditure of money. The Lancashire boiler strength of a tire was gpa: not reduced by the bolt or 
had perhaps been adopted more than any other work ata rivet holes, the preferab od of fastening was unques- 
pressure of 100 Ib. to the square inch. It carried five gallons tionably by continuous clips and grooves on both sides of 
of water per square foot of heating surface. Water had to the tire, so as to prevent the portions of a fractured tire from 
convey all the heat, transmit it to the surface, and, unless leaving the wheel. It was to this latter cause, rather than to 
they had a given quantity of water to a. given quantity of simple fracture, that many lamentable accidents were to be 
steam, they had internal havoc going on, while they thought ascribed. 

there was nothing - safety. = constructed to — : = 
a small quantity of water and do a great amount of work, 

could not absorb the heat with sufficient rapidity to remain A WATER PROPELLED ROASTING JAOK. 
steady heaters and steamers. It was an utter wasteof power THE Duke of Westminater has recently had constructed for 
to construct tubular boilers to produce a amount of the kitchen of Eton Hall a roasting jack turned by water. 
steam with a small quantity of water, and as soon as the The wheel is four feet in diameter, and five feet in dth ; 
pressure was withdrawn violent ebullition took place, and it sets in motion six horizontal and four vertical spits, on 
the water could not carry the steam away. wanted which about a ton of meat can be c at the same time. 
medium sized boilers to do a fair measure of work r- But this is not so as the epit ‘* Bir Nechin,” in 
tion to the fuel used, which could not be gained by ballers of the banqueting hall of ancient Tara, which is described in an 
the Howard type. They could not force water to go out of old Gaelic manuscript preserved at Trinity. College, Dublin, 
its way to do their bidding. There was a law of aye ae which says that this jack was composed of iron and wood, 
and a law of getting rid of heat, and a boiler of the tubular and had ‘‘ twice nine wheels on its axles, that it turn 
strueture never could get rid of the heat. What was called the faster; and there were ¥ spits out of it, thirty 
circulation ought to be called confusion. Sectional boilers spindles, and thirty hooks, and it was.as rapid as the rapidity 
contained more water than some other kinds, but he had no of a stream in turning; and thrice nine spits, and thrice rine 
doubt they contained so little water as to be dangerous. Un- cavities [pots], and one spit for roasting, and one wing used 
til they had demonstrated to the contrary, they must.adhere to to set it in motion.” The household of monareh of Erin, 
some approximation of five gallons of water to a square foot for whom so nee a jack was needed, numbered about a 
of heating surface, and if they had 7 that quantity hundred souls, for whose daily meal two cows, two pigs, and 
us machine. In cases where they two salted hogs were cooked. 
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EXPRESS ENGINES—GREAT WESTERN RAILWAY, 


LONDON, ENGLAND. 


So mucu has been said lately concerning the engines used 


by the Great Western Railway Com 
fast traffic, that our readers will, no 


oubt, 


in wo 
be interested by 


some information concerning the latest type of e 


gine used on this railway. 


By the courtesy of 


ing their 


.- en- 
r. Arm- 


ae superintendent of the line, we are enabled, 


says 


which several have just been turned out from the 
Works. An examination of these engines, and some experi- 
ence of their powers with heavy trains, justify us in pro- 
———. them as among the very best engines of the kind 
ever designed. It will be seen from our drawing that they 
are extremely simple, and the symmetry of their proportions 
has been very carefully observed, without suffering beauty 


of form to detract from utility. 


Pngineer, to illustrate the new express a es, of 
iw 


indon 


It is just as easy, after all, 


to make locomotives handsome as ugly, when a designer pos 
sesses sufficient taste for the purpose, which is not always 
the case. The principle dimensiuns are as follows: 


Boiler: 
Length, Lowmoor iron 
se et inside. 


Distance of MM Tob dhe selec acdbedlee 
Number of Stays, 7; 
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Chimney: 
Height 0 Wereee pie vweeies 


Devatptien-—emnt iron 
Diameter at top, inside. . 
BOCTGE. Fcc cece seccwccccccccces 
Height’ Jebtiebwesveccvecsies 
Injectors, ND Wl Qisiilaceiuitsdtycotics 
Safety Valves: 
escription—brass, 1 lever, 1 lock 
Diameter . 
Cambere of Valves. ......000. cvcccce>sccceeces 
Centers of levers, 3p, in., 2 ft. 8}§ in. 
Cylinder: 
DAAMRGUER... ccocccccoveevcvccvcseesescccces 
Stroke 
Distance of centers... ........ceeeeeeeeeees 
Distance belcw boiler 
Distance of centers of valve spindles be0ne ans 
Diameter of ; 
From center of cyl. to center of valve spindle 
Number of belts in front flange, 14; diameter 
Do. in back do., 8; diameter. .............. 
Thickness of cylinder 
Diameter of piston rod. ..........-se0es06. 
Depth of piston 
Description—cast iron 


Depth of packing ring....... Chsecoococowes 


ee eee eeee 


Terre T eee Tee eee eee ee eee ree eee) 





Fe a1 i en 


ve A \ Ss 


aA 





 —) 
= 


cococooce 
as 


gel 


“Zee 








Nave: 


Breadth at top) 
Breadth at conter { 
Diameter of hole 
Pro 
Pro 


"| Front w 


He ight of flange 
e 


Inst 
thickness 
Spokes—number, flat, 12 
" thickness at to 


Nave: 


Breadth attop =} 
Breadth at center § 
Diameter of hole 


Hind Wheels. 
Diameter 
Breadth of outside tire.. 
Thickness of outside tire. 





eee ee 


Se eee eee ween eeee 


eee ee eee ee eee eee eee eres) 


ion beyond outside of tire...... 
jection — inside of tire 


eee ee eee eee eee 
Fee eee e wee eeeee 
eee ee eee ewer ee 
eee ree ee ee eee eee ees 2) 
See Ore ee eeeeeeee 


tire—breadth. ..... 


ee eee eee ee eee eee eee 
Ce eee eee eee ee ee 


thickness at bottom 
Distance of wheels apart. . 
Cone of wheel, 1 in 15.... 


Projection beyond outside of tire........... 
Projection beyond inside of tire 





eeeee 


COC eee ewer eeeeeee 


ee ewe eeenee 


4 Same as leading wheel. 





EXPRESS PASSENGER ENGINES.—GREAT WESTERN RAILWAY, ENGLAND. 


Outside Fire box: 


Description—Lowmoor iron. ............+- -_ 
GM Bas da a's 0c debe s Dvacacecccccs 6 4 
oO “Geeasots abbnapecsscnckssce 4 0 
Height above boiler—flush . _ 
Depth below “ oe 8 3 
Thickness of plates........ .se0.seeeeesees 0 34 
BROUER GE TONED o.oo. cc nce ctccecesscsccsce 0 
SEO OM OUINIII, oo icc casccccccescsesces 1 if 
Number of stays, 2; gusset ............... i 
Distance of copper stays shown atebets cash 0 4 
BNE, Cac cannes cs Ghenmeescedncecesces 0 
Inside Fire box: 
Description—Copper ........ ccs. ceeeeeeee -- 
Dh, CEE ca tncacs noes cline hoes bake oc 5 9 
Dn ne chectheseaatechecuses 3 6 
From top of box to grate ............0565: 5 of 
From bottom of box to top of grate........ 0 3 
Side water spaces 
Front “ we l, 3 in. at top, 24 in. at bottom. 
Bac k “ “ 
Thickness of plates—Back plates,  in.; lapping do. fin. 
- of tube plate—} in. at top, } in. at bottom 
EL '. occas ddkuviake Tenae cect cmmne+s 1 8x12 
Number of stays, 104; vertical stays, diam. 0 1} 
Number of bolts in each, —: diameter... .. -- 
Number of fire bars, 44; distance : apart... .. 0 §f 
Diameter of rivets. .........0cccecccceseees 0 + 
Distance OF Comters.... ..cccccccsccccesccecs 0 1k 
Area of fire grate, sq. ft-.. 2.0... 00... 000 17 0 
Superficial area of box, sq. ft .............. 133 0 
Mn of steam pipe, inside............. 0 4 
"Description —iron aAbteneh SiemaonaGntaene — 
dn cd's dine Whee emia a eta oe 10 11 
MIMI, «000s canceccss. spcccunes 0 if 
Distance of centers, 2} in. vertical, 2 in, horizontal. 
Number, 15 wire gauge. ................06- — 
ET SE nat «O26 candies bn -aanonsced 
Bectiomal aren, a. fb... 2... ccccscccccscee 1145° 7 0 
Superficial area, ey te eR 1278°5 0 
Total Heating Surface—Smoke box: 
Destription—circular. ..............0 _— 
TIED. x. 0h.0 0 dade pace chanesaneaen 2 7% 
ES oe cade sata cammeaaeainl 5 0 
EE 0 
ees Gr BEND... ... . cncccodcecnseccccn 0 
a Sa «61203 enaaesasanaansans 0 
BE GE QRRIIER,. 0.5.6, cccccecencentscates 03 








Distance between inside of ports 
eee 

Ports: 
MUI. 5 6. s'bs ons gh00eed cos sicciecdiosscs 
Length of steam )} 
Length of exhaust { ...0.cccccee scocess ‘ 
Thickmess Of bridge. .....c.ccccocceccces ‘ 

Slides: 


Eduction overla 
From face of slide to center of spindle 

Eccentrics: 
Description—cast iron 
Thro 


Diam. of weigh bar for lifting eccentric rod. 
Regulator: 
Description—cast iron 
Steam way—two ports..............ee00e 
Motion bars: 
cn inside 


Distance: apart 
Pe GEN s 06s ade cc siccsocccesceses 
“* at ends. 
on of block 

Crosshead : 
Diameter of Eg eee 
Diameter of boss for piston rod............ 
Diameter of socket for connecting rod 7 P 
Length of 
Cross section of arms. ......s+00ssseeeeeees 
Driving wheels: 
ly AE Ss a I Ee 
Breadth of outside tire 
Thickness of outside tire...............++++ 
ae ht of flange 
e tire—breadth 
ll Re Se 
Spokes—fat, in. at boss; 3} in. at rim. 
umber of spokes, 24..........+-.seecseee 
pO ry 
rn SD » 0 os dtteash ocenonnee 
Distance of wheels apart 


eer ee Tee eee ee eee eee eee 


eee ee eee eee ee 


Cone of wheel, 1 in 15..... 


coco 
| 2 co.g9 ge ao 09 


oooco-+ 


VEELBZS 





Height of flange.......... 

Inside tire—breadth...... 
** thickness. . 

Spokes—number ...... 

* thickness at top. . 

_ “* at bottom. 
Distance of wheels apart. . 
Cone of wheel............ 

Nave: 
Diameter 
Breadth at top............ 
Breadth at center. 
Diameter of hole.. ....... 





Same as leading wheel. 


Projection beyond outside of tire 
Projection beyond inside of tire 


Distance of Centers of Wheels: 








Center wheels from front wheels........... 8 6 
Center wheels from hind wheels............ 9 0 
Driving Axle: 
Front fire DOX .. ...ccccccese secvescocss 2 1k 
14 
0 
0 
07 
04 
07 
4 4 
0 6 
Cross section of crank arm—top, 1: 1; ’ bottom 10x4 
Outside Cranks: 
Length ...........esceccccseescecesevceses —_ 
Diameter of pim.....-ccsseee seeere covers — 
Length of bearing. ..........+++++ eves _ 
Diameter of boss for pin....-...- ccccee — 
Plain Axle Front Wheels: 
Diameter in middle... ........ esonsescsoos ©: 6 
Diameter where pe QE ORs cosssddccscs. @ 7 
Diameter of bearing. . occeccese oo &S 
Length of bearing. ............++s0 sevecce O10 
Distance of center of bearings............++- 6 6 
Plain Axle Hind Wheels: 
Diameter in “anager bashassoee 
Diameter where wheels are on 
Diameter of bearing. ......... Same as front wheels. 


Length of bearing....... . eee 
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Springs for Driving Axle: 
Length unloaded, centers ................. 2 
BEET ina 05+hitace wes cdnkeneehcassanee 0 4 
No. of plates, 12; 11% in. and 1} in. 
BET. «aC An Ksind cop death hahetecauannneths 0 4§ 
Description—laminated. ................+-- — 
Springs for Front Axle: 
Length unloaded, centers............. «++. 4 4 
PL. co. cupavaeentnesobneah acs cadneae 0 4 
Number of plates, 17; 9§ in. and 8$ in 
MI bss necks cavececescecages ehh has 0 8 
Description—laminated... ...........-+++- — 
Springs for Hind Axle: 
Length unloaded, centers ........... . --. 4 4 
STINE 4 Gar 1 seuinenane op enchaarendetiee~ SE 
Number of plates, 15; 8§ in. and 7} in. 
DL rs cab dni nha anhalt neeiia,. ban eeciin 0 i 
Description—laminated......... .. ....0s. _ 
Frame: 
IIR 0.55 enigcecvedordekonwe -.. 28 O 
PIS RIIIEIIAL 5 <5 «cin 000 Kno oenacnngentonin 6 9 
Dis. of cents. of frame—inside, 4ft. }in.; out 6 6 
BN +6 odd. ninhes ka00it endmiihanebees deel’ 1 3 
Thickness—inside, j in.; outside........... 0 
From top of frame to center of cylinder .... 0 7 
Description—single plates B.B. Staffordshire a 
Thickness of drag plates... ........00see0e 0 
Dinmmater Of Pim... .....00.cccccces-cceccsees 0 of 
Buffers: 
ERGRES Time TAME. ..w on ncose. secccccceccess 3.4 
BE EOE 510 









MALE TRANSVERSE SPOON 
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Suction Pipes: 
Description — hose. ..........+. oebescesnes 
Height from rail 
Distance of centers 
Diameter of water wa: 
Weight of eng. in wor! 


eee eee eee ee eee eee ee eee) 
Peete eee eee eee eee eee 


ee eee ee eww ee eeeee 


*g trim, 32 tons 10 cwt. 
empty, 28 tons 10 cwt. 
Consumption of coke per mile 


LIGHT WEIGHT FREIGHT CARS. 
To the Editor of the Scientific American. 

I Noricep an article in the ScprPLeMENt of January 13 in 
relation to light weight specimen freight cars, and quoting 
especially one built by C. A. Smith, of Erie Railway, in 
1872. Perhaps it would interest railway men to know that 
in 18°4 I built for the Housatonic Railroad a platform 
freight car 23 feet long, with iron trucks, which vee 
complete, 13,000 Ibs., and whieh carried safely from Bridge- 
port to Pittsfield and back 30 gross tons of pig iron, and 
when I was over that road one year last June I saw the 
same car in apparently as good order as ever. This re- 
markable joad was taken over the road by order of the 
president, for the purpose of testing the car and also the 
bridges, and I now have a letter from him highly recom- 
mending the peculiar form of trucks, etc., which were used 
under that car. There is not a doubt in my mind but that 
from 3,000 to 5,000 lbs. is carried uselessly on each and 


ee eee eee ewe 


every ordinary freight car now running on railroads of 
common gauges. 
Bristou Station, IL 


G. G. H 
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‘THE ORDINARY CAR LOAD. 


NoMINALLY a car load is 20,000 pounds. It is also 70 
barrels of salt, 70 of lime, 90 of flour, 60 of whiskey, 200 
sacks of flour, 6 cords of soft wood, 18 to 20 head of cattle, 
50 to 60 head of hogs, 80 to 100 head of sheep, 9,000 feet of 
solid boards, 17,000 feet of siding, 18,000 feet of flooring 
40,000 shingles, one half less hard lumber, one fourth less 0: 

nm lumber, one tenth of joists, scantling, and all other 

timbers, 340 bushels of wheat, 40 of corn, 680 of oats, 

40u of barley, 360 of flaxseed, 360 of apples, 480 of Irish 
potatoes, 460 of sweet potatoes, 1,900 bushels of bran. 


THE BHOR INCLINE. 


Tue entire length of the Bhor Incline, India, is a little 
less than sixteen miles. The whole ascent is nearly 19,000 
feet. The steepest grade is 1 in 37 and the lowest 1 in 52. 
There are eight stone bridges af more than fifty arches, and 
twenty-five tunnels of an aggregate length of two miles and 
a quarter. In some places the retaining wall, at the top of 
which runs the , is begun one hundred feet down the 
side of the mountain. The survey took four years, and the 
construction about seven and a half years more. The total 
cost was upwards of five and a half millions of dollars. 


THE ST. GOTHERD TUNNEL. 


THE great St. Gotherd tunnel through the Alps in Switzer- 
land is now steadily progressing. e length when com- 
»leted will be thirteen miles. The through traffic between 

estern Europe and the Mediterranean through this tunnel 


is expected to be very great. 
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RAILWAY STATION ROOPS. 


Mussns. ANprew Hanpyverme & Co., of Derby and Lon- 
don, are at present engaged in making the iron roofs of four 
railway stations, all of some importance and interest. At 
Glasgow, for the Union Railway at the new St. Enoch's 
square station, the roof is a large single span of 198 ft. and 
518 ft. long, of somewhat similar construction to that of St: 
Pancras, London, which is 240 ft. span and 689 ft. long. 
The main ribs in the Glasgow roof weigh 37 tons each, and 
the total weight of iron work is 1,460 tons. Mr. Blair (since 
‘deceased) was the engiveer under whom the construction of 
this station was commenced. Messrs. Handyside & Co. ex- 
pect to finish the iron work soon after Christmas, and the 
station will be completed during the summer. At Manches- 
ter the three railway companies, the Midland, the Great 
Northern, and the Manchester, Sheftield, and Lincolnshire, 
are about to build a large joint station under the superinten- 
dence of Mr. Charles Sacré, the engineer of the last named 
company, and have ordered from Messrs. Handyside & Co, 
the iron roof. This roof again is of the same kind as at St. 
Pancras, but larger than at Glasgow, having a span of 210 ft. ; 
and a leagth of 550 ft., the weight of iron work being no 
less than 2,400 tons. This station is to be completed in 1878. 
At Middlesborough « new station is being constructed for the 
North Eastern Railway Company, from the designs of Mr. 
W. Peachey, architect to the company, and the roof, which 
Mossrs. Handyside & Co. have been making at Derby, is now 
nearly all erected by them at the site. 

In Mr. Ewing Matheson’s ‘ Works in Iron ” 
following particulars of this roof: 

“The station is 309 ft. long, covered for 180 ft. of that 


we have the 


the weight of the iron work described above is as follows: 


Tons. 
Im main ribs for large span ........ 6+... +-0s00- 155 
In purlins atten amin pho eet ani Ws wetted 55 
In intermediate rafters for large span .......... 20 
In ventilator and other iron work .............- 26 
In main ribs for small span. ..........-+-++-+++ 30 
ea ie tated Tie hein a 20 
In intermediate rafters for small span......... ' 
In box girders between columns...........-...- 10 
In other iron work... . oN Abbe CUR ewer vu 5 
Right pairs of cast iron columns................ 20 
Cast iron spandrils between columns and longitu- 

dina] stays between ‘en ble Gitusst owarre on 5s 

The gutters are of lead. 


A new terminal station is being constructed at Cape Town, 
South Africa, under the superintendence of Mr. 
Brounger, engineer to the railway company there. The 
same type of arched roof as at St. Pancras has been adopted, 
but on a small scale, as the span is but 77 ft. and the length 
256 ft. 9 in., divided into 18 bays of 19 ft. 9 in. In this case 
a few manufacturers were aie to submit designs to Mr. C 
H. Gregory, who acts for the railway company in England. 
The design of Messrs. Handyside & Co. was accepted, they 
having reproduced, with certain modifications, the roof over 
the Drill ral at Derby, which they erected in 1870. The 


“4. 


Cape Town roof will be covered by zine on boarding, except 
at a raised ventilating roof in center, which will be covered 
with glass. The iron work will weigh nearly 200 tons.—Zn- 
i gineering. 
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LARGE RAILWAY 


length by two spans, one of 74 ft. (in the clear), and one ot 
13 ft. 2 in., and for the remainder by the larger span only, 
this arrangement being shown in the plan, Fig. 2. The 
arches are pointed in a somewhat Gothic style, and are not 
tied or trussed, the thrust outwards taken by the walls, 
which are sufficiently buttressed by outer buildings not shown 
in the engraving. In the plan, . 2, the thick lines show 
main ribs, the thin lines intermediate rafters, and the dotted 
lines purlins. The main ribs are placed 20 ft. 2 in. apart, and 
spring from stone columns or pilasters attac to the walls, 
and from pairs of iron columns where the two spans meet. 
The pairs of iron columns are connected longitudinally by 
wrought iron box girders pierced and ornamented with 
patere, and with ornamental cast iron spandrils, filled in as 
shown in Fig. 3. The ribs for the 76 ft. span are formed as 
triangulated ribs 2 ft. deep, with flanges 12 in. wide, the up- 
per flange being com of two plates } in. thick, rivetted 
to a T iron 5 in. x 4 in. x } in., on the lower flange of one 
plate 3 in. thick attached to a similar Tiron. The diagonals 
are channel bars 2} in. x 1} in. x} in. There are eight 
lines of purlins in the large span, each made as a lattice 
girder 1 ft. 6 in. deep, widened out at the ends to the width 
of the arched ribs which it intersects. Upon the purlins are 
placed intermediate rafters, which are single T bars 4 in. x 
tin. x 4 in., the feet of these rafters resting at one side on 
the wall, and on the other upon the girders between columns. 
At the crown of the arch is a raised ventilating roof as shown 
in Fig. 1, formed of cast iron spandrils placed in the main 
ribs, having wood louvres at the sides, and covered by slate 
on timber rafters. From the springing to the second line of 
purlins the roof is covered with slates on boarding, and from 
these upwards io the sides of the ventilating roof by glaas in 
iron sash bars, The glass covering terminates at the J wake 
of one bay from each end, the portions thus left t cov- 
ered with zine upon boarding. The main ribs for the 43 ft. 
span are similar to the Jarge ribs, but smaller, the rib being 18 
in. deep, and the flange plate 9 in. wide. There aresix lines 
of purlins, but these are only 1 ft. 2 in. deep, the imterme- 
diate rafters being similar to those in the larger spam. At 
each end of the station two main ribs are close to- 
gether to c the screen. These screens are formed of 
wrought iron ing glazed wooden sashes, and reach to 


within 15 ft. 3 in, of the rail level. There are some small 
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THE HISTORY OF THE ART OF COACH-BUILDING. 
By G. A. Tunurp, Esq. 
[Concluded from p. 902.) 


THE second epoch of the history of i 
commence at the invasion of ium and Britain by the 
Romans. The ancient Britons had used a car for warlike 
purposes which was evidently new to the Romans. It was 
on higher wheels than their cars, it was open in front, and 
was ascended in the front, instead of, as in their cars, at the 
back; the pole, instead of sloping up to the horses’ necks, 
went straight out between the horses’ bodies, and was broad, 
so that the driver of the car could stand on it, and if neces- 
sary, drive from the end of the pole, or leap out and stand 
before his horses, It was larger than a Roman car, and 
above all it possessed a seat, and was called essedum from 
this peculiarity. At times this car was furnished with 
scythes, which projected from the axletree ends. No doubt 
the same or a similar car was used by the Gauls and Belgians; 
but the British essedum was the best; and Cicero, writing to 
a friend in Britain, remarks ‘‘ that there appeared to be very 
little worth bringing away from Britain except the chariois, 
of which he w his friend to bring him a pattern.” 

When Cassibelaunus was taken prisoner by the Romans, 
they also captured 600 cars and 4,000 easedarit, or car drivers 

warriors. I think we may look upon this vehicle as the 
origin of the curricle of later yeare. It is certain that it 
attracted great notice among the Romans, and under its own 
name, cssedum, and with another of a smaller size and with 


rapid vehicles the public roads, whether in Italy itself, 


or along the roads already made into France, Spain, 
or Germany. and letters were conveyed with 
—_ and —?—- to the more distant partsof the Roman 

mpire, historian Suetonius mentions that the Em- 


peror Augustus established on the military roads active 
young men at first, and afterwards carriages, to convey his 
des to the governors of the provinces. Besides these 
rapid conveyances along the public 





different carriages could be 








‘end in a fork, and to be attached to the axle led. 
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side roofs, and other minor structures, but exclusive of these, 





Fesrevary 10, 1877. 


message was sent 56 miles in a cisiwm in 10 hours. Ona 
monymental column at Ingel,near Treves,is the reprcsentation 


‘of two persons riding in a césivm with one horse. The vehi- 


| for conveyance 0 


| published in Munich in 1817; it was prepared 





I take to! 


still higher wheels, called cisium, became the chief and most 


rheda, a slow sort of wagon drawn by six or eight mules. | the hindermost t 
Buildings were erected a Se main road where these addition to their ve 
Cicero declares that a| curved to the shape of the wheel is placed above it, fre- 


cirele. Again, wheels 
or eight 
and parallel with one another. 
required, the under work are like those of a cart, but the 
pole is carefully padded and ornamented with handsome 
cloths or velvet; the sides of the be 

and the top is of a very ornamental c 
howdah of state that is placed on an elephant. It has a 
domed roof, supported upon four pillars, with curtains to 
the back and sides. 
the dome, on pillows. The drivers sit cn the pole, which is 
broad at the butt end, and he is screened frcm the heat by a 
cloth which is fastened to the dome roof and supported upon 


cle is very much like a gig. 

Under the Emperors of Rome, the number of kinds and 
shapes of vehicles increased; but from the vague manner in 
which the writers of the period speak of them, it is difficult 
to enter into minute descriptions. The he:ght of the wheels 
ine At the capital of Rcme, the Emperor, Marcus 
Aurelius, is represented in a car of triumph, the wieels of 
which are as high as the backs of the horses. Sir William 
Gell, in his work on the ancient city of Pompeii, which was 
destroyed in the year A. D. 79, mentions that three wheels 
had been dug out of the ruins in his day—very much like 
our modern wheels—a little dished, and 4 ft. 3 in. high, with 
10 spokes, rather thicker at each end than in the middle. 
Sir W. Gell also gives a well known picture cf a cart used 
wine in a huge skin or leathcrn bag; it is 
a four wheeled cart, with an arch in the centre for thé front 
wheel to turn under. The pole in this paintirg aj pears to 
As the 
wealth of the Romans i: creased, so did their dcsire to use 
comfortable and highly Cecorated carriages. For many years 
what are called ‘“‘ sumptuary laws” existed, which regulated 
each citizen’s dress, furniture, and ornaments, according to 
his rank and consequence, and these laws restrained the 
decorations upon private carriages. 

The Emperor Alexander Severus, however, issued a de- 
cree, ‘‘that anyone might decorate his car as he pleased;” 
and the number of vehicles in use rapidly increased. e 
find upon monuments many different — cars of the 
time of the Emperors, chicfly precessicnal cars, lofty and 
highly ornamented, evidently adorned with embossed and 
chased work in metal, rich carvings, drapery and cushions. 


| On the columns of Theodosius, at Constantinople, are some 


specially bandsome cars on two and on four wheels, with 
door-like openings in the sides of a square shape. On the 
arch of Constantine, at Rome, are several cars. Sufficient 
evidence, however, exists, that for nearly 500 years, during 
the reign of the different Emperors of Rome, the art of 
coach building must have been a good and important busi- 
ness. Besides the ordinary artisans, the woodmen, the wheel- 
wrights, and the smiths, there must have been plenty of em- 
ployment for the carvers, painters, chasers, embossers, em- 
broiderers, and trimmers. 

Homer, as I have mentioned, tells us that the seat of Juno’s 
car was slung upon cords, to lessen the vibration and jolting 
attendant upon a car without spring or braces; and it is cer- 
tain that the Roman Emperors were not better off for com- 
fort or ease than Juno was, unless we except one sort of 
carriage which is described as borne cn long poles, fixed to 


| the axles. Now, a certain amount of spring can be obtained 


from the centre of a long light pole. The Neapolitan Calesso, 
the Norwegian Carriole, and the Yarmouth Cart, were all 
made with a view to obtaining ease by suspension on pcles 
between bearings placed far apart. In these the seat is 
placed midway between the two wheels and the horse, on 
very ———. which are thus made into wooden springs. 
In the old Roman carriages the weight was carried between 
the front and hind axles, on long poles or weoden springs. 
The under carriage of the latter four wheeled vehicles used by 
the Romans was, in all probability, the same as is in use in 
the present day, both in this country and cn the Continent, and 
in America, for the under carriages of agricultural wagons. 
isa work on this subject of ancient carriages which was 

by obn Christian 

von Ginzrot, who was an inspector in the office of the Master 
of the Horse of the King of Bavaria. A few copies of this 
work exist still, but only in the German language, and not 
easily accessible to the public. This author gives the Greek 
and Latin names for the pole, perch, wheel plate, and other 
technical terms of carriages so fully as to leave no doubt that 


coach-building was well understood by the Romans. He 
also gives a plan of a four wheeled dray, used by the Rc mans 
for conveying casks of wine, which is identical with the 


drays used now in Vienna and Munich. If his authorities 
are sound, we may be satisfied that the art of coach-building, 
as far as the under carri works, and the making of agri- 
cultural wagons, was as forward in the days of the Ceesars of 
Rome as it is to this day in central Germany. 

We will, however, it ancient carriages for those now 
used in Asia. In Hindostan are a great number of vehicles 
of native build It has been frequently remarked that there 
is little change in the Eastern fashicns, that tools and work- 


men are precisely as they were a thousand years ago, and 


the work they produce is precisely the same. In examining, 
therefore, what is done now by Indian ccach builders, we 


| are probably noticing carriages of a similar, if not identical, 
sort with those in use 3,000 years ago. 


The ccmmonest cart 
in Hindostan is called ‘‘ hackery” by Europeans; it is on 


| two wheels with a high axletree bed, and a long platform, 
frequently made of two bamboos, which join in front and 


form the pole, to which two oxen are yoked; the whole 


length is united by smaller pieces of bamboo tied together, 
not nailed. 
similar cart, but the main beams terminated in front in 
shafts; ia neither the cart of India nor of France were there 
any sides or ends; the French cart is called ‘‘haquet;” it is 
probable that the French, who were in India, as well as our- 
selves, may have given the term “ hackery” to the native 
cart, page ae so like their owu. The native name, how- 
ever, is “ 

driven into side beams; the wheels are sometimes of solid 
wood, or even of stone. 


In France, two h years ago, there was a 


” 


Other carts have sides made by stakes 
Wheels are also made by a plank 
with rounded ends, and two felloes fitted on to complete the 
are made like ours, and also with six 
kes, which are placed in pairs, each pair close to 
If a carriage for the rich is 


are railed or carved, 
ter, similar to the 


The passengers ride crdss-legged under 


two stakes which point outwards from the body. A variety 


of different shaped native vehicles may be seen in elaborate 
models.in the India Museum, at South Kensington; although 


they do not show much originality in design or beauty of 


execution, and are said to te really creaking and lumbering 
affairs. When the Hindoos wished for a four wheeled vehi- 
cle, the plan appears to have been to hook on one two-wkeel 
there was the | bebind another, connecting them with a perch bolt, and upcn 


the body. There isa sirgular 
cles outside the wheels; a piece of wood 
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quently sw rted b two strai tu ts from the end ,of is stil) 
Ne a Wares pusctde the wheel; this cottes a wing or guard} able; it is an inside car, an ie hetoad of sitting 


the ax 


to keep anyone from falling out of the vehicle, and also the | back, you sit face to fare, and 
in the |,t#it; a very veliicle no doubt for two persons 


dress of the 
wheel. 


ngers from becoming entan 


‘ Cupid’s bow,” is fastened to the axletree, the 
outside cf it, and the’ends of the bar tied to the 
wing by cords. 


safeguard for the people in crowded streets, who might be ; the inside cars of the North of 


pushed by the throng against the wheel. . 
many of the models, and I have seen it also in ancient draw- 
ings of India and Persian vehicles. Many of thecarts, which 
are designed to carry heavy loads, have a curved rest from 
20 in. to 30 in. long attached to the lower side of the front 
end of the pole; this serves not only as a p’ 
vehicle is being loaded, but, should the oxen trip and fall, it 
supports the cart, and prevents the losd, yoke, and harness 
from weighing down the poor animals as they struggle to 
recover themselves. In England we have very few these 
humane contrivances; we have, however, short rests to prop 
up a hansom cab when not at work. In India there are 
several huge unwieldy structures on wheels called “idol 
cars;” the name of the car of Juggernaut must be familiar 
tomany. The wheels of some of these are enormous blocks 
of stone shaped and drilled for the work. In the Indian 
Museum there is a photograph of an idol car from South 
India, in the district of Chamoondee and the province of 
Mysore, which deserves examination. The car appears well 
proportioned, and the ornamental carvings are beautiful 
in design, and would bear comparison with most European 
work. 

The Hecca or Heka is a one horse native car, resembling an 
Irish car; it consists of a tray for the body, fixed above the 
wheels on the shafts, and has a canopy roof; the driver sits 
on the front edge of the tray, and the passenger cross-legged 
behind him. The Shampony is the usual vehicle for women, 
which resembles the former, but it is larger; the wheels are 
outside the body, and it is drawn by two bullocks; the 
canopy roof is furnished with curtains that are drawn all 
round, and the driver sits on the pole in front of the body. 
All these native vehicles have wooden axles, which, until 
recently, I am told, were used without grease, from the 
prejudices of the people forbidding them to use animal fat. 
Some used olive oil or soap, but in most large towns there 
are now regulations obliging the natives to use some sub- 
stance to avoid the noise and creaking of the dry axles. 
The commonest carriages in Central India are called ‘‘ Ton- 
gas,” but the universal native word fora vehicle is ‘‘Gharry.” 
In Calcutta are several coach-builders of repute, who employ 
large numbers of native workmen; Messrs. Dyke employ 
600; Messrs. Stewart & Co., 400, and Messrs. Eastman, 300. 
The men are chiefly Hindoos, and are clever and indus- 
trious, but have a singular habit of sitting down at their 
work. The laborers, who have to use grease, are all Ma- 
so8 Sate The wages vary from sixpence to two shillings 
per day. 

A representation of a primitive vehicle, which was in the 
use of Hungary not very long ago, is given by Von Ginzrot 
as representing the Roman rhedum. It is very curious, and 
just such a primitive affair as might be made in any country. 
The body is a disguised wagon; the tilt top has two leather 
flaps, to fall over the doorways; the panels are of wicker 
work, such as was in common use for carriages both in 
Greece and Italy; and of such a character we may suppose 
the wagons were which were used by the many wandering 
tribes that, in the times of the Roman empire, poured out 
of Asia and Russia, and invaded Germany, Gaul, and Italy, 
In the history of Julius Cesar’s wars in Gaul, we are told 
of the large number of wagons which the savage wandering 
tribes possessed. 

Another primitive vehicle is the Turkish ‘‘Araba,” used 
for the conveyance of women. The lattice work admits air 
without too much light. The singular wing-guards over the 
wheels identify this ‘‘Araba” as* being derivedfrom the 
same source as the carriages of Persia and Hindostan. 
These vehicles have been superseded in many parts of 
Mena Asia, and Egypt by carriages sent from the West of 
jurope. 

In 1860 a carriage was made for one of the ladies of the 
Sultan's harem, which consisted of silver as far as possible. 
It cost, it is said, 2,000,000 Turkish piastres, about £15,000; 


a very expensive present for the ruler of Turkey to make to | 


one out of many wives. 

To speak of one more primitive carriage. Dr. Edgeworth 
describes some cars which were in use in his time (that is in 
1800) in Ireland, as the common vehicles of the country. 
They were composed of shafts with cross bars; two low 
wheels of solid wood were wedged on to the axletree, so as 
to form one piece, like a railway axle and wheels; they were 
nearer together than the shafts, and ran inside the shafts; 
the axle projected beyond the wheels, and moved in sockets 
beneath the shafts. hese cars, Dr. Edgeworth says, ‘‘ cost 
only four guineas, including painting; they would follow a 
horse anywhere, they could scarcely be overturned even with 
bulky loads, they were light and easily moved by hand, their 
Tepair was cont, and the 
could be easily loaded an 
in a very small compass.” 
primitive cars of Ireland. The nearest approach to them in 
the present day are the costermongers’ barrows. We have 
noticed how light and simple are these vehicles, and that a 
wretched pony or donkey will canter along with three or 
even four persons sitting upon them. They also resemble 


1 > 
hen Aare : 


the Yarmouth cart, in which the wheels are inside the shafts; | two ounces of alcohol and two ounces of 
but then the difference is that the shafts of the Yarmouth| The ammonia is added to the solution drop 


carts are of great length, and the load is carried between 
the horse and the wheels instead of over the wheels, as is 
usual in a cart. In some parts of Wales cars are used of 
this construction, and are also supposed to be the primitive 
cars of that country; their wheels are solid. In Yarmouth 
this shape was adopted to suit the very narrow streets or 
alleys, which a cart made with the wheels outside the shafts 
could not traverse. The great length of the shafts is occa- 
sioned by the necessity of carrying a quantity of goods, such 
as barrels or sacks, which would tend to make the vehicle 
top heavy if piled up above the wheels. 

The Irish jaunting car, as now built, is superior to the 
vehicle of 40 years ago. It was then on lower wheels, and 
being hung lower, the shafts pitched up in front, and the 
unfortunate passengers were huddled upon one another at 
every jolt in the road. The car was very light, a great bene- 
fit for the horse; it is easily turned and moved im a crowded 
thoroughfare, and is capable of conveying more | 
than might at first be supposed. The car is no doubt v 
cheap, and perhaps more Irish drivers are able to own their 
own cars than are the drivers of London cabs. Irishmen, 
perhaps, like the vehicle to which they are accustomed, but 
it will never become popular in this country, 


In ition, a long bar of wood, rather longer than | 
the diameter of the wheel, curved in the shape called } ever the misfortune to enter. 


I imagine it to be placed in order to be aan 


so near the ground that they | 
the whole would turn | 
It is probable that these were the | 


| ‘The car, however, used in tape Oe ae 

car, however, used Gee Win We cotecel wide c eoating of the 

to. moat alloy, having « beiliant reflecting surface adjoining the 
- 


but with four persons at a trot it is the 
Keune ® sg Ayodaas 
ept parallel to the 





linchpin being ;.on higher wheels, and the shafts k before the first coating isdry, 
po of the it w id be -a better vehicle; if, however, it cannot be bal- is. I gor seat end tron 
perly, it should be placed upon four wheels, .like | with a heavy coat of asphaltum v: this is not 
England. | abeolntely necessary, aa the motellic alley is. tly bard 
It will be seen in} I will mention one more primitive vehicle—the cart with | to stand ordinary wear without 
pa tilt, with side windows, and a door behind, which is called h. . the above-described process an alloy having all the 
a Coburg, and is used in the ar SS eo ; bag ql milon of beninas mn durability ¥ of 
on good , itis a very c an ortable ve . | copper silver ited u the 8, and the degree 
In Soicivn oa Holland itis much used, and is usually built of handinese may be La As modified ne the pro- 
whilst the of a r size than in England. It is, however, after all, | portions of se rah Ingpertonia cme ther salts 
or 


rather like a bathing machine on wheels, It is to be found | of copper besides the a 

ctured in our earliest illustrations of vehicles in old English 
illuminated manuscripts, differing from the modern Coburg 
only in the want of a door and sprin, 

In reviewing what I have laid before you as to ancient 
carriages, I would say, that any one who desires to learn | 
more about them can do so. in the of the London Car- | 
riage Builders’ Art Journal for 186) und 1860, which appears | 
to contain much of the information given by the German , 
work of Ve - ~~ It is re to observe the 
character of the < rent people ilbastrs: in theix skill, both in scientific intricacy and in public importance, some 
—. ly Egypt - — all yee lonrning, aaa | ;May find it hard to ony Masel 7 Whilst others may only 
Ce SS ee ee oe ae Rowe. a happens that, after forty years, we should 
perience; as at the beginning, so at the end, the kin stand | still have settled so little about it 
by the charioteers, or hold the reins themselves. The Per- At the base of the general question of the use of concrete 
sians and Hindoos introduced luxurious improvements, and “<Shevesisting material” (this, by the way, lea Sew 
in lofty vehicles elevated the nobles above the heads of the | a al ae Seated ae which Bin. Ararat Rene ~ 
poorte, - — ap bese Sy od carriages. | the officials of the | etropolitan Boaid in their last—unsuc- 
specail A yee sagem, thea that model > still seen | cessful—Building a —s there may 4 said to lie the strik- 
, > : ¢ wr ts . ing but quite intelligible proposition of Captain Shaw that 
throughout Burope, without change of principle OF S86 | cotsmon plastering tn one of the vey bet preservatives of 

: ; teppenae * | what it may cover from the effect of the heat of a fire. 
conquest, —- from every Eaten a we get -_ 'Iron, whether cast or malleable, wherever it is exposed, is 
wherever possible, improved upon it—from (peece, the | vi tually helpless. Stone cracks to pieces. Timber of course 
wagons; from Persia, the harmamaza and elevated tri- | is fuel. Brick, or in fact any other material that has passed 
umphal cars; and from Hungary, the vheda. We may well through intense heat in its manufacture, is necessarily fire- 
add that the genius of the Roman nation speaks through roof to the last, except when its ccmparative thickness is 
Cicero, when he wrote, “I hear that in Britain are most ex- | P' y I . | 
ellent chariots: bring me one of them for 6 pattern.” unequal to the mechanical shocks preduced by the conflagra 
vena. thet tcc F ‘ /tion. If, therefore, we can find a material which shall be of 
| the nature of plastering superficially, which shall enable us 
| to dispense with exposed iron, which shall be a substitute for 
PLATE-HOLDERS. stone, which shall do away with timber, and which (although 

‘ ‘ | it has not passed through the process of burning in manufac- 
By W. T. Bowens. , ture) shall be substantially as good as brickwork, and as 

Most manufacturers of plate-holders deem it necessary to | effectually fireproof if only thick enough, it is very natural 
put in glass corners, silver wire, or somet of that sort, | that we should look with hope to this material, as one which 
for plates to rest upon, and —_ seem to think that it will | seems obviously to be capable of being brought to bear upon 
not do for the plate to touch the holder, except at the cor- | the taste of fire-resistance to any degree and in any form that 
ners. This isa great mistake, and the sooner they can be|the conditions of building construction may incidentally 
induced to discard glass and all other contrivances in thecor- | require. So far as the brick walls go, it is not easy to see 
ners of the plate-holders, the better. | how they can be im upon. Partitions also may con- 

There should simply be a ledge of wood for the piste to | tinue to be of brick. In respect of stairs, it is very likely that 
rest upon, extending all the way round the plate-holder, just | terra cotta may be considered preferable to everything else. 
as they are made for ferrotype plates S _ | Internal doors, however, seem already to be found to be 

I know that it has been ovjected that, if the e danger | better of concrete than of iron; although it is certainly diffi- 

t 


tartrate may be employed in 
conjunction with the nitrate of silver. 


= 


FIREPROOF OONCRETE. 


Tr is a remarkable fact, says the London Architect, that the 
ist prize medal ever bestowed by the Royal Institute of British 
Architeets was given for an essay on the subject of concrete. 
This was in 1885; and Mr. George Godwin was the winner of 
How far the subject has ——— since then, 


THE CONSTRUCTION AND PRESERVATION OF 


touches the holder except at the corners, there will be T | cult to get over the fact that they cannot after all be made 
of impurities flowing from the edge of the plate on to the | without iron framework. But the floors and the roof still 
surface, and a stains. But such is not the case; on | constitute the great difficulty; and this is simply because 
the contrary, the capi attraction prevents the free solu- | they must necessarily be supported at short intervals. Iron 
tion from flowing from the edge of the plate, and there will | pillars and iron girders are not to be thought of ; even if 
be less trouble from that source than when the plate rests in armor of concrete, or whatever else, it would be 
only at the corners. From long experience I know this to be | impossible at present to believe in them. Brick piers proba- 

bly furnish the most truly scientific way of meeting thelr part 
of the case; and in a warehouse, where mere lightness of 
appearance would be but an affectation, it is doubtful whether 
they cam ever be inpeoren upon, especially if Staffordshire 
bricks, ~- instance, —s erenye-mode. _ _ pom. 
L 0 n supported by such pillars, probably concrete, if made of the 
rubbing them with the wax. Continue to rub the wax on to “or materials, might be encugh Sithout any aid from iron; 
every part of the holder and slide till the wood absorbs | put if iron cannot Psy be dispensed with, let it take the 
enough to fill the pores. It would be a good method to put | form of a diffused reticulation, and certainly not that of a 
the holders into a dish of hot wax. and let them soak if you | series of joists, and so it may, by the exercise of ingenuity, 
have plenty of wax; but with large holders this plan would | pe made éapable of protection. “Roofs, again, if regarded as 
hardly be practicable. It is something of a job to properly | foors, would be only a repetition of. the same construction; 
wax a set of plate-holders, but when once done they will last | and an external covering from the weather, composed of even 
a lifetime. I have them that have been in constant use for a | timber-work and oak need searcely be objected to. 


true. 

As little glue as possible should be used by the maker in 
putting plate-holders together. No varnish of any kind 
should be put upon them, but they should be treated with 
beeswax, which may be done by heating them by holding 
them to a hot stove, or putting them ina oven, and then 





dozen years or more, and apparently they are just as sound| We have said enough, however, for our present purpose, 
| and good as when new. é . which is to show that the task undertaken by the Council of 
| Beeswax is one of the most indestructible substances the Institute is not to be disposed of easily; and we will only 
known. Silver solutions have no more effect upon it than | add the hope that the profession, in answering the appeal, as 
upon glass; it is proof against the action of nearly all the | we maf-call it, of Parliament, will endeavor to do credit to 
chemicals used by photographers. It has been used, and its | jts scientific character. 

value understood, by many photographers for years, but I | 
find that there are many who do not use it, and who do not | 
seem to know how valuable it is. They still continue to 
varnish their plate-holders in the old way with shellac, which 
is worse than nothing, or use them till they fall to pieces, 


SULPHUR CONCRETE. 
Mix together nineteen pounds sulphur and forty-two 
pounds pulverized stoneware and glass. This mixture is 


with no protection at all. To such I would say, the exposed to gentle heat until the sulphur melts, when the 
beeswax, and you will find that it pays.— Philadelphia Photo- mass ig stirred until it'haa become thoroughly homogeneous, 


grapher. 


NEW PROCESS FOR SILVERING GLASS. 
By A. Lavan, St. Louis, Mo. 


| Iw carrying out my invention I prepare the ingredients: 
| I first take eighty gn of nitrate of silver (either lunar | 


and is then run into moulds and permitted to cool. When 
required for use, it is heated to 248° Fahrenheit, at which 
temperature it melts, and may be employed in the usual 
manner. At 230° Fahrenheit it becomes as hard as stone, 
and, it is said, preserves its solidity in boiling water, unites 
stone, is waterproof, resists acids. 





| caustic or the crystallized salt), and dissolve it in ten ounces Sea ——— 
| of water, preferably distilled or rain water. To this I add BLACK BRICKS. 
aqua-ammonia. 
drop, until! Twe.black bricks used about Boston are colored by heat- 
the precipitate at first formed is dissolved. solution is | ing red hot, and dipping the exposed surface into a ~ con- 
then allowed to settle for three or four , when it is | taining half an inch orso of melted coal tar. Soft bricks 
| ready for use, and forms solution No. 1, I then take six | are the best. Hard bricks or hard spots prevent the tar 


the surface, as it should 
teenth te one eighth of 


American Architect observes: This method, so far as 
we know, is the only one for coloring bricks after they come 
Jy Rennes aes Sonat lene coon $0 tant 

e have seen bricks 
lost their 


to a depth of 


| ounces of water and dissolve in it twenty-four 
an inch, and the coating peels 


| nitrate of silwer, and add to the same thirty grams of arsenite | 
| or tartrate of copper, and then add, drop by drop, sufficient 
| aqua-ammonia to dissolve the precipitate of oxide of silver | 
| at first formed, and the arsenite or tartrate of copper, after | 
which add two ouneces.of alcohol. I then make a separate 
solution of Soaty aneaee in sixteen ounces of 
water. i 
| temperature in.an caponene tee. after w 
|Grop by drop, to.the bolling solution of pota 
| drop by , to i 
ing is continued for about an hour, or until 
lects on the surface, after which it is allowed to 
= when \. iS reads for use, ay tae No, 
n depositing y upon a 
quantity of filtered water, preferably rain 
and add te it equal solutions Nos. 
| the whole thoroughly, and a this solution in any, con-) 
| venient manner to the glass to be coated, 
| immediately commences, and is allowed to continue, say, for 


or four 
and others w retained it 


y 

poiete orp s8 long 0 Spe. 

the ne 0 an ne eee 
of i8 likel os tee Uisthseas 

the tar ely to prevent its nto 8 

of ese coloring is a matter of ox- 
we have seen broken, the 
an inch or more below the 


ly. to 
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LESSONS IN MECHANICAL DRAWING. 
By Prof. C. W. MacCorp. 


Srconp Sznime, No. IV. 


Tue ‘‘ strap and end,” as it is f tly called, of the link 
or connecting rod, shown in Fig, 20, is supposed to be made 
of wrought iron only; and such arran ts are frequently 
used where the power to be transmitted is not very great. 
But in many, if not most, cases it is desirable to introduce 
brasses, in which the pin turns, for the purpose of diminish- 
ing the friction. 

arrangement of the parts when this is done is shown 
in Fig. 24; the strap, gib, and key remain as in Fig. 20, but 
we have in addition two blocks of composition metal, the 
one marked A being known as the “‘ butt brass,” the one 
marked B as the “‘ crown brass;” and these are shown 
separately in Figs. 25 and 26. 

, drawing the former, the first line to be put down is the 
horizontal center line; on this any center C is taken, about 
which is described the semicircle, being the half of the bear- 
ing of the pin, the vertical center line being next drawn 
through ©, on which are to be set off on each side, first, f ¢, 
the thickness of the brass on the side; then ig, the breadth 
of the flange. Next set off a d, the thickness a 6 of the brass 
on the horizontal center line (which is much greater than / 7, 
because the pressure is mainly in the direction of the eng 
so that more brass is sequised there not only for strength but 


SCIENTIFIC AME 


is determined. If we su the pin to wear away the brass, 
the right; and if it d wear 

entirely through, so that a sh reach }, the semicircum- 
ference of the would have the position shown in dotted 
lining. It ist ‘ore clear that the lines / ¢, md, should not 
pass inside this dotted semicircle, or at least they should not 
cut off more than a very small nt of it. This being 
attended to, neither the precise angle nor the precise length 
of the sloping lines is of mate importance; but, for the 
convenience of the mechanics in the shop—the pattern-maker 
and the finisher—the distances / /, d ¢, uld definite of 
measurement, as so many quarters, eighths, or sixtecuths of un 
linch. So also should be the distance 4c, which ‘ :- Ccicr- 
| mined thus: the outline of the flange on that side being a 
| semicircle whose radius is ('g, its center, 0, is so placed on the 
horizontal center line that the semircular outline shail be very 
nearly tangent to circles described about / and e, with radius 
toig. We a wey. nearly tangent; for we should 

have something of a ge at those angles, but yet it is not 
imperative that it should be precisely as great as ig. Usually 








it is better to make it a little less, since otherwise the flange 
would be excessively wide at 4 c, and also half way between 
Zand e; but the distance }c¢ should also be a definite one. 

We have purposely said nothing about the proportion be- 
tween the diameter and the length of the pin, or between the 
dimensions of the pin and those of the brasses; nor do we 


neck of 


to say anything about that between the area of the 
the connecting rod and that of the strap. But when 






















































































Z wate Ly . | 

ie a 
! | 
| | 
os! '6 
\ 
| 
H 4 

a z 4) 1) & 

” 7 





Fig. 25. 





LESSONS IN MECHANICAL DRAWING.—Srconp Serres, No. 4. 


to allow for wear), and then / ¢, whichis usually equal to # g. 
It will be all the better if, after marking the points } and c, 
we set off transversely 6 d = Ci, and c k=C g, also be and ci, 
above the center line, as thus there need not be a single 
superfluous line in pencil. This relates to the front view 
only; but the student should construct all three views sim- 
ultaneously, as by setting off the breadths in the top and end 
views first, the lengths in the former and the hvights in the 
latter may be projected directly from the front view without 
gy ee per agen or readjusting the ‘J square and tri- 
angle. And what we have here specified in regard. to this 
simple detail applies to the construction of drawings of all 
degrees of complication; it is but the reiteration of what has 
in substance been said already more than once, the general 
principle being to draw as many lines as possible at one ad- 
justment of the instruments, which not only saves time but 
conduces to accuracy. Many draughtsmen fall into a habit 
of drawing one view at a time, and then are astonished to see 
another execute the same plans more expeditiously without 
ae either apparently or really, any more rapidly than 

“y do. : 

In drawing the crown brass, Fig. 26, the order of pon: 
ing is substantially the same; but the peculiarities of its form, 
in the example selected, require some explanation. 
thickness a } of the body of this brass is usu the same as 
that of the other one; but a saving of metal is effected by 
cutting off the corners, as shown by the poy cy beg lines, 
tem And it may not be amiss here to tell how this slope 


The | that the key, when driven down, tends to 


the latter area is settled upon, there are some simple con- 
siderations in regard to the dimensions of the other parts of 
the arrangements which it is not out of place to give here. 
The strap isshown in the end view of Fig. 25, which is in 
reality a transverse section through the vertical center line of 
Fig. 4: its breadth, 1-2, being in this example equal to the 
diameter of the neck of the rod, whence the thickness, 1-4, 
is easily determined. This, however, is the least thickness; 
when the slot is cut through for the gib and key, the 
thickness of the strap must be increased until the lost area is 
The thickness of the gib is usually one third of the 
breadth of the strap, or very nearly that, the thickness of the 
strap being consequently fonseenel about one half. 
ow, the connecting rod acts by pushing in one direction 
and pulling in the other. In pushing, the pressure is exerted 
directly against the brass by butt end of the rod; but the 
pull is transmitted to the pad the gib and key, the ten- 
dency being to shear them off at top and bottom. Hence 
the sectional area of the two together, as seen in the top view 
of Fig. 24, should be equal to that of one side of the strap; 
dividing this area then by the assumed thickness, we ascer- 
tain the breadth, ¢ f, Fig. 24. The distance, c g, of the back 
of the key from the brass is determined by the consideration 
split or drive out a 
eo. of its own thickness, from the butt end of the rod. 
piece cannot be driven out without shearing off on each 
side of it the rectangle p n, the area of which ought therefore 
to be equal to that of one side of the strap; that is, to the 
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Toe 2-4, Fig. 25. But it may be stated that the breadth 
of the pobre mmpen BA ge 6 ale tage distance, cg, be 
r than would be absolutel to give 
this area, it will not look strong enou , although it may 
really be so, and it is usually made some fifty per cent. 
greater, as in the figure. In fact, it will be found that ina 
great many cases results of calculations are not such as to 
lease the eye; and the results of experience show that no 
foom is done under such circumstances by the addition of 
sufficient material to make all ha:monize in a - 
ance, Another instance is fcund in the distance, u v, from 
the back of the slot to the Leginning of the thick part of the 
strap, which is usually made such that ¢ is not verticall 
over p, but a little to the left of it, so as to avoid a coinci- 
dence of lines in the top view. We might make u v consider- 
ably less than this without weakening the strap, but it would 
not look well if we did so. 


The depth, ¢j, of the head of the gib bas usually the pro- 

portion shown in the figure, to the thickness of the stra 
under it. Were the use of this head merely to keep the gi 
in place, its depth might be made much less. But it serves 
another purpose; for there is in almost every ccee some ob- 
lique pressure on the 10d, which tends to spread the strap 
open, and one object of the gib is to counteract this. Con- 
sequently the projection, g 7, of the head is really made by 
the fitter with a very slight taper, so slight that no indication 
of it is made on the drawing; thus, when the key is driven 
in, the strap is drawn together and made to hug the sides of 
the butt end of the rod. The proportion of r ¢ to qj, given 
in the figure, is good, and the radius of the circle by which 
the corner is rounded off sLould be at mest no greater than 
r q, and it will look better if a little less. This is scmetimes 
| disregarded, and we have seen the gib-head rounded off by a 
circle whose center is in the line r v, and radius equal to j;¢ 
but the effect is that of apparent weakness, as the reader may 
easily see for himself by drawing one in that way. 

No fixed rule can be given for the length of the key, for 
sometimes the space at command is limited, so that a long 
one cannot be used without interfering with some other part 
of the mechanism. The object of the extra length, as is 
almost self-evident, is to take up the ‘‘lost motion” conse- 

uent upon the wear, the butting faces of the brasses being 

led off from time to time as it becomes necessary, thus 
allowing the strap to be drawn farther over the 10d. Con- 
cael , the longer the key, within 1earonable limits, the 
better; if there be nothing in the way, it will lock very wellif 
made one and a half times the length of the gib; but its length, 
as well as its breadth at each end, should be definite, in the 
sense in which that word is here used—that is, :o many 
inches and quarters, eighths, or sixteenths of an inch. The 
taper should be one inch in sixteen, if possible; sometimes it 
is impracticable to make it as Jong as it should beif the 
taper is so small, in which case it may be made one in twelve; 
but in that case it is necessary to provide very carefully 
against the possibility of its backing out, which is likely to 
happen if the mechanism be such that there is much vibra- 
tion or jarring when in action; to this we shall allude again 
presently. 

It will be seen that the gib tends to split out a piece from 
the strap, just as the key does frcm the butt end of the rod; 
the area of the rectangle f 8 should therefore be equal to half 
that of the least section of the strap. Since the corner of the 
| strap at the end is rounded off, the distance ¢s shorld be a 
| little greater than the quotient obtained by dividing the last 
named area by q ¢, the thickness. 

When the key is driven down, s moves to the left; and 
the point 7, where the curve of intersection begins, should be 
so far from s, when the whole is new, that when the key has 
| been driven down till z reaches 2, there shall still be some 
| space left between s and ¢. Dropping the perpendicular z y 
| from 2, we find yz, the ‘‘ draft ” due to the assumed length 
lof the key; ww and fh should be each a very little more 

than yz, and s¢should be considerably greater. Consequently, 

|an planning a rod in this way, it is necessary to construct the 
| curve of intersection separately, or at least so much of it as 
to determine the points i and 0; this should be done on an- 
other bit of paper, and the meridian outline, as well as the 
curve of intersection, efterward copied on the finished 
drawing. 

Thus far nothing has been said about the thickness dé 
| of the strap at the crown. So far as the mere pull of the rod 
| is concerned, it would seem that the strength would be ample 

if the strap were merely bent round the brass, without any 
increase in thickness. But this would make, with a brass of 
| this form, a _— unsightly finish; and, besides, there is the 
consideration already mentioncd, that the oblique pressure 
on the rod tends to force the strap open. This is prevented 
at the other end by the gib-heads; but owing to the length of 
the strap it is found advisable to make it rather heavy in the 
crown. The outline is a semicircle; and, describing abcut ¢ 
|an arc with a radius equal to the least thickness of the strap, 
the center of this comleiee’s is so chosen that the outline 
shall pass outside the dotted arc just mentioned, and that ) k 
shall be a definite dimension. 

Allusion was made above to the fact that the tapering key 
might work loose, and back out by reason of the vibration of 
the mechanism while running. To prevent this, there is 
| shown in the figure a steel “‘ set-screw,” that is, a bolt which 

is screwed into the side «f the rod, and pinches the key when 
itis driven down to its place. There isalso shown a “jam nut,” 


no 








‘ which is a nut that is screwed hard dcwn upon the side of the 


rod, after the “‘ set-screw ” Los been tightened. Thus, before the 
key can back out, this nut must first be loosened, and after- 
ward the set-screw itself, of all which there is little probabil- 
ity. We call attention tc the termination of this set-sc1ew, 


| which is hollowed cut, forming in the end of the bolt a shal- 


low saucer with a sharp edge. fet-ecrews are quite fre- 
quently made in arother and more ry way, terminating 
merely in a conical point, as shown in Fig. This point 
will imbed itself in the side of the key, as at A; but an ob- 
jection arises from the form of the cavity thus made, which 
will be understood by the aid of the second diagram, B, in 
which the screw is shown as backed out, and the key as 
driv<n a little way teyond its previous position. Were the 
change in the position of vbe greater, so that the edge of 
the first cavity should go bey the poitt of the set-screw, 
no difficulty would be experienced; tut it will be seen that 
in the case here shown, the point of the screw will enter the 
depression, and acting its right-hand side like a 
wedge, will tend to push the key back again where it came 
from. This may easily occur when there is a very little 
‘lost motion” to be taken up; but the difficulty here ex- 
lained will not arise with the form of set-screw shown in 
g. 24, which cuts a shallow circular groove into the side of 
the key, so that when the latter is driven down ever so little, 


| the second groove must cross the other in two places, as 


| shown in Fig, 28. It is also to be noted that the set-screw 
| of this form wih hole better than the other one, for the very 
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reason that it bears all round the circumference of this cir- 
cular groove, instead of in a small spot in the center. 

Now, in to the execution of the drawing itself. 
Fig. 24, like Fig. 20, is in itself a complete Niner ee 
But two views are required, as will be seen by a study, 
to explain a the construction of the whole combination. 
The separate detail drawings, Figs. 21, 25, and 26, are not 
necessary for the purposes of construction; we have intro- 
duced them merely beeause perhaps some of our readers may 
not be familiar with the arrangement under consideration, 
and these ae served to aid in explaining it. To be 
sure, as was hin in the preceding lesson, those who are 
new beginners in this' kind of work will not be injured by 
copying these details; but it would be quite absurd to make 
such drawings for the mechanic. It will also be seen that 
these are the only two views Which clearly illustrate the ob- 
jects shown; an end view or a transverse section, in connec- 
tion with the side view, would, it is true, enable one to 
study out the matter, but if the skeptical reader will try the 
experiment, he will bé convinced that the end view is by no 
means 80 explanatory, easily read, or in any way 80 satisfac- 
tory as the top view; and the front view is clearly indispen- 
sable. The only point which could by any possibility be 
regarded as ambiguous, in the drawing here given, would be 


was, in the first place, to make our 
pt ale 


sary to keep the views from overrunning 


tracin; 

ma , tracing cloth being rather expensive, 
In the drawing of the crown brass, 

served that the center, 0, of the semic 


or, in other words, the 
strai 
row-heads. The same is 
Fig. 24; and the diameter of the Semicircu 
strap is also dotted in and simi 

course, absolutely essential, but 


and, as we have more than once » an whic 





great deal of time in the 





office, and a | it, and, as to the form, that must be shown 
to economize | there be any question or doubt about it. In 


line, is marked by a small circle round it; also, that the 
diameter of the semicircle is dotted across; its extremities, | manner 
ints of tangency between the |i 
t and curved parts of the outline are marked with ar- 
in the eral drawing, 
outline of the 

marked. This is not, of 
t is well to do this, as it 
materially aids in reading and in working from the drawing; 


does this is a good thing, and it will very often be found 
that a little time consumed in the drawing office will save a 
machine shop. The center lines 


concerned, because it might be elliptical instead of circular 


illustration on as | is 

as the space at disposal would admit of; and, in | in section, and yet t the same appearance; 4 

the second, to show that it is not imperatively neces- | fract Ant mage coos 

each other. It has | in 

should be as small'| obliquity of the 
ou 


ure is and there is a painful i 
such an indication. It is just as easy to suppose the 
fracture to be such that we can see only the 
easier to draw 
other views if 
present case, 
indicates that the neck of the 


nota 
as we have shown it; it is certainl 


the front view clearly enough 


. 26, it will be ob- you Ineyenseneh op Oe form of the curve of intersection 
part of the out-|and the absence 


at 2 shadow — but if it, gic nah, — 
would hardly be a good reason for attempting to do soin 
oo tatinmeanendine not indicate 


[To be continued. } 

KARL ERNST VON BAER. 
Scrence has sustained a great loss by the death of Dr. 
Karl Ernst von Baer, the eminent nishagine he died at Dor- 
t, on November 29, 1876, in his eighty-fifth year. Von 
was born in Esthonia, on February 29, 1792, and while 
et at the um became an earnest student of botany. 
e stu medicine at Dorpat in 1810-14, whence he pro 
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this: that the exact finish of the ends of the key is not ab- 
solutely defined. In order to settle that matter, we give in 
Fig. 29 « detail of the upper end of the key; in which it is 
seen that, after the top is rounded off, the sides are filed to a 
slope. The rounded top isa portion of a cylinder, and the 
sloping sides are plane surfaces. We have then a case of the | 
intersection of a cylinder by a plane inclined to the axis, so | 
that in the top view the curves will be parts of ellipses; but 
they are such small parts that circular arcs may be used in- 
stead, as in the figure. 

Now, this is understood to be the way in which the top 
and bottom of the key are to be finished; and when it is so 
understond, it will be seen that it is wholly needless to give 
anything more than the front view, as the angle of the slope 
is quite immaterial. 

In regard to the arrangement of the views on the paper, it 
will be noted that the front view of the key runs over the top 
view of the rod. The object is merely to save space; the top 
view might have been placed under the other, but there is no 
objection to so sight an interference of the two views as 
that caused by the key, whose outlines cross those of the 
upper view nearly at right angles. We do not, however, in- 
tend to imply that this arrangement is always to be adopted 
im drawing a connecting rod; in the present instance our ob- 





should, of course, be in red, as also should these dotted lines, 
little circles, and arrow-heads just spoken of. The center 
lines, as has been stated, should be full; in this case we find 
that in the top view, Fig. 24, the center line coincides with 
the line indicating the abutting edges of the brasses. But the 
center line being in red, no confusion will be ca by this, 
as the black one will show, quite obliterating the red one 
pm it is full, and appearing very distinctly where it is 
ot 

In the front view the hole merely, tapped for the set-screw, 
is shown, the outer circle being for the top, the inner for the 
bottom, of the thread. As the forms of the nut and of the 
head of the set-screw are distinctly indicated in the top view, 
no possible good could be done by showing them in the other, 
as is very frequently done. 

We also call attention to one other point. The neck of the 
rod is shown as broken off; and in doing this it is a com- 
mon a to attempt to show the form of the piece broken 
off; that being cylindrical in this instance, it would, accord- 
ing to that practice, be shown as in Fig. 30, that is, as 
though it were broken off we ge in such a way as to pre- 
sent a foreshortened view of the fracture, which is sec- 
tioned. This we regard as decidedly unpleasing to the eye, 
and abstractly a failure in so far as indicating the exact form 


ceeded to Vienna for the study of clinical medicine ; to Wtrz- 
burg, where he gave special attention to comparative anat- 
omy; and to Berlin, where he studied magnetism, electricity, 
crystallography, and Feeney. Tn 1817 he went to Kon’ 
berg as prosector to f. Burdach; and two years later 
became professor of zoology at the same university. In 1826 
he succeeded Burdach in the chair of anatomy, accepted an 
invitation in 1829 from the St. Petersburg Academy, but re- 
turned to K6nigsberg the following year. A few years 
later, in 1834, he was again invited to St. Petersburg, where 
he became one of the most active members not only of the 
Academy, but also of the Geographical and Economical So- 
cieties. Von Baer’s writings, marked by philosophic depth, 
are, on account of their orderly and clear exposition, as 
attractive as they are generally intelligible. The subject of 
the origin and deve ent of organic bodies, which had 
special attractions for him, he did much to clear up, The 
foundation of his eminence he laid in Konigsberg, w he 
blished, in 1827, his “Briefe tber die Enstehung des 
Fics,” which was soon followed the pe ay > works, 
‘« Entwickelungsgeschichte der yy ** Geschichte 





der Entwickelung der Fische.” These works, which are 
of great ide, komme ‘comma for a cathe the ee 
of Comparative Embryology. 
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In the summer of 1887 von Baer made a journey of ex- 
ploration from Archangel to Novaya Zemlya, and his report 
is still one of the most valuable sources of information upon 
that island. In 1851 his attention was attracted to the im- 
mense Ruasian fisheries, and the irrational methods used. 
During 1851-56 he investigated the fisheries of Lake Petpus, 
the Gulf of Finland, and the Caspian ee aka the re- 
suits of his investigations in a great in 1858. The 
name of Bae is connected with more than one im ent 
in the fisheries, and some important additions were made to 
the trade: thanks to his efforts. His remarkable’ work, 
** Kaspisehe Studien,” has had no rival, It would be im- 
possible to enumerate the various subjects upon which he 
has thrown clear light in his writings. The laws of excava- 
tion of river beds, the navigability of the arctic seas, the 
steppes and forests of Southern Russia, the glacial period, 
the Siberian mammoths, the potato disease, were at various 
times treated by him, and in each department Von Baer 
opened out new and extensive fields of inquiry. His 
acquirements in zoology, comparative anatomy, embryolegy, 
physiology, and anthropology are well known; moreover, 
ethnography, the early history of mankind, archwolozy, and 
the science of language will count him among their most 
eminent students. In his later years, besides various anthro- 
pological papers, he published an autobiography (which ap- 
peared soon after the fiftieth anniversary—1864—of his 
scientific career), his ‘‘ Reden,”’ and “ Kleine Aufsiitze ver- 
mischten Inhalts” (1864-75). The very valuable publication 
he undertook along with M. Helmersen, “‘ Beitriige zur 
Kenntniss des russichen Reichs,” numbers twenty-six vol- 
umes, and continued to appear until within the last few 
years. Von Baer continued to work up to the very last, and 
he has left behind him a large quantity of manuscripts axd 
unfinished works. 

Von Baer was undoubtedly one of the most accomplished 
investigators of the present century. Haeckel speaks of him 
thus: ‘‘ Ifamong living scientific investigators there is one who 
justly enjoys universal honor and respect, it is Karl Ernst Baer ; 
and if classical, and in the best sense natural philosoph- 
ical writers, will admire a Corypheus of to day, an unsur- 
passed example of exact observation and philosophic reflec- 
tion, let them go to the ‘ Entwickelungsgeschichte’ of this 
head master of our science.’’ Helmersen speaks of the late biol- 
ogist as follows in the St. Petersburger Zeitung: *‘ With Baer 
departs a man such as is rarely met with in any century, a 
genial man of science and research, endowed with a penetrat- 
ing critical mtellect, with unusual faculty of ob-:ervation, 
with perseverance and energy in work. he earth and its 
inhabitants were the great field of his research, and he 
brought to his work not. only a deep philosophic training, 
but also an equipment of the profoundest knowledge in 
several departments of natural science which few of the 
great spirits of ouptime have possessed. This great, com- 
rehensive, but profound kriowledge, which he to the day of 
is death continued to imcrease and turn to use, combined 
with the determination=fo trace things to their ultimate 
grounds, and by means of keen and unprejudiced, clearly 
arranged, and thoughtful observations, to discover the truths 
and the laws of nature, stamp all his works with a monu- 
mental character which they will preserve for all time. The 
widely-known name of Baer is written in large letters in the 
book of science and its history.” 

We hear that a subscription will be opened among all the 
scientific bodies of which Von Baer was a member for the 
founding of a scholarship in his name, or for any other 
scientific purpose worthy of the name of the great natural 
philosopher. — Nature. 


INDIAN OIL SEEDS AND OILS. 


Untrorm with his report on the gums and resins of 
India, Dr. M. C. Cooke has prepared a report on the oils of 
India. This report, independentiy of its commercial value, 
is an interesting tabular view of the oil products of India. 
What this report shows more prominently than anything 
else is the immense amount of undeveloped wealth that lies 
dormant in the Indian empire. Only the fatty or expressed 
oils are here treated of, under the heads of waxes, solid and 
semi-solid fats, and fluid oils. The volatile oils have been 
reserved for a future report. It only claims to be adigest of 
scattered and disconnected memoranda, and is not presented 
as detailing the resuits of original research. About forty 
woodcuts, intended to illustrate the seeds, fruits, etc., of 
oil-yielding plants, are introduced, but the majority of them 
are so rough as to be of little use.— Academy. 


MOVEMENTS IN THE LEAVES OF DIONAEA, AND 
THE PHENOMENA CONNECTED THEREWITH. 


Two independent observers have been studying the anat- 
omy and functions of the leaves of Dienaea muscipula, one 
of the insect-trapping plants employed by Mr. Darwin in his 
experiments to elucidate the question of the absorption of 
“— matters through the leaves of this and other plants. 
—M. Casimir de Candolle, in the Archives des Sciences Phy- 
siques et Natnrelles, April, 1876, and Dr. Fraustadt, in the 
first part of the second volume of Cohn’s Beitrdge. As might 
be expected, in regard to the anatomy of the leaves, they are 
in almost perfect accord, but in other respects their conclu- 
sions are somewhat different. De Candolle’s experiments 
extended over a period of only six weeks, and, in addition to 
the question of nutrition, he investigated the mechanism of 
the leaves. Briefly, hi: conclusions are these: Animal sub- 
stances absorbed by the leaves are not directly utilized by 
the plant, nor necessary to its development. The marginal 
teeth and edge of the blade of the leaf form a member 
(organ) distinct from the rest of the leaf, which explains the 
reason why their movement is not simultaneous with that of 
the Valves of the blade. The stellate hairs and the glands | 
are epidermal structures, whereas the excitable hairs on the 
surface of the valves are outgrowths of the fundamental 
tissue beneath the epidermis. The anatomical structure, as 
well as the development of the different parts of the leaf, 
favors the hypothesis that the movements of the two valves 
of the leaf depend upon variations in the turgescence of the 
varenchyma of the upper surface only of the leaf. Accord- 
ing to both observers, no stomates are present on the upper 
surface afthe leaf. Dr. Fraustadt’s investigations were of a 
somewhat different character. Without entering into them 
in detail we miay give the results of his experiments bearing | 
upon the question of nutrition. The cells of the leaves of | 
Dionaea exhibit, in many respects, an unusual behavior to- 
wards chemical reagents, which seems to point to the pres 
ence of a peculiar substance, the nature of which, however, 
nobedy has yet succeeded in making out. Apparently it 
exists in the living cells in acid solution; consequently it is | 
Ammonia | 
the lamina | 


precipitated by bases and redissolved by acids. 
colors the red glands on the upper surface of 
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| greenish, and tates, in the cells containing starch, a 
| fine-grained sscaaes. And if the ammonia is neutralized 
| by acetic acid the red color of the glands is re-establ ' 
and the granules in the cells are dissolved and disappear. 
Adding potassium again removes the color and causes the 
starch granules to swell up and become transparent. 
peed granules are again precipitated. After M 
ing out the potassium, and then treating the tissue wit 
iodine (as iodide of potassium), the cells are uniformly col- 
ored blue or violet. Dr. Fraustadt also found that the cells 
of those leaves which had caught little animals, or had been 
fed with albumen, contained no starch, or very much less 
than those which had access to no organic food, after these 
substances had been enclosed a few days: When dyed al- 
bumen was presented to the plant, the color was absorbed: 
even into the vascular bundle of the midrib. 


OTTO OF ROSES 


THE most delicious of all perfumed essences is obtained by 
the simple distillation of rose leaves. In our climate, roses 
are not sufficiently highly scented to produce the properly 
odoriferous essence or oil; and all that the druggists can pro- 
duce from rose leaves is rose water, which in fact is water 
slightly impregnated with the essence of oil, which is, toa 
small degree, soluble in it. The most favorable country for 
the production of the most highly scented roses is the mid 
dle portion of European Turkey, at the base of the southern 
slope of the Balkan Mountains, where the roses are grown in 
localities where they are protected against all winds except 
those from the south; and the flowers thus attain a luxuriance 
in perfume and growth, as well as in size, of which those who 
have not visited these regions can hardly form any idea. The 
town of Kézanlik, situated in the province of that name, is 
the center of the field of cultivation and distillation of the 
rose leaves. The leaves are gathered all over the province, 
which is forty miles long, and is watered by the river Thun- 
gha and the many mountain streams which discharge into 
the same, furnishing the water necessary for the distillation. 
To give an idea of the extent which this industry has attained, 
we need only say that there are in that province 128 different 
villages, of which the inhabitants are all employed in the cul- 
ture of the beautiful flowers. These all live in peace together, 
Turks and Christians; and they prosper, having become wise 
by experience, finding that it is better to work than to waste 
time in religious or political quarrels. Almostall the coun- 
try is oceupied by rose p‘antations, and only a comparatively 
small portion is devoted to raising rye and barley, for the sub- 
sistence of the inhabitants and their cattle. The rose grows 
best on those parts of the slopes where the -un shines most, 
and which is the least northern in exposure. A light soil is 
best; and the planting is done during spring and autumn, in 
parallel ditches three inches deep and five feet apart. In these 
ditches shoots from old rose trees are laid; they must, how- 
ever, not be cut from the tree, but torn off, so that each shoot 
has some portion of the root or bark of the root adherent. 
They are then covered with earth mixed with alittle manure. 
If the land is horizontal, :nd a mountain stream can be 
diverted so as to inundate it, this is dene to hasten the 
growth; at the end of six months, shoots are seen com- 
ing up all along the furrows, and at the end of one 
year these shoots are three or four feet high, forming 
regular hedges. At the end of the second year, roses appear, 
but not in sufficient abundance for them to be gathered. The 
gathering is commenced in the third year, after which they 
produce largely, the hedges being, at the end of five years, 
six feet high. The bushes produce flowers until fifteen years 
old, when the field is worn out, and must be ploughed up. 
They do not prune the rose bushes at all as we do, but they 
cut off every year, in the late fall or winter, the dead branches. 
The great harvest commences about May 15, and lasts until 
June 5 or 10; the gathering is done daily in the morning be- 
fore sunrise, and the distillation is finished before twelve 
noon, so as to have the benefit of all the freshness of the 
flowers, which is at once driven off by the heat of the day. 
In hot seasons, the roses open more rapidly, and the crop 
may last but for ten days; but in wet, cooler seasons, the 
progress is slower, and the crop may last for twenty-five 
days; but then the daily harvest is smaller in proportion, so 
that the final result is about the same. However, cool, slow 
weather is preferred, as it eases the daily labor. The stills 
used are of the roughest kind, and small; they hold from 200 | 
to 240 pints of water, and are carried to the rose bushes to be 
filled. To 20 Ibs. rose leaves, 160 pints of water are added; 
and the whole is distilled at a gentle heat until 20 pints of 
water are distilled off. This quantity contains nearly all the 
perfume of the leaves, which are then thrown away with the 
remaining water; and the still is again filled with 20 lbs. 
leaves and 160 pints water. This operation is repeated until 
all the leaves have been used. The water thus distilled off is 
a strong rose water; and the result of eight or ten distillations 
is put in a still and submitted to a second distillation, when 
a stronger rose water is obtained; so strong indeed, that it 
is unable to contain the essence in solution, and the latter 
floats on the top of the water. Experience has shown that, 
for every ounce of otto of roses, 3,000 Ibs. of rose leaves are re- 
quired. The total yearly production of eight districts, into 
which the 160 villages of the province of Kézanlik are 
divided, is on an average 3,500 Ibs. of otto of roses, of which 
the district in which the capital is situated produces half. 
Some years ago, however, the bushes were exceptionally pro- 
lific. ‘Thus, in 1866, 6,000 Ibs. were produced; but in 1872 
only 1,700 Ibs. could be obtained. We ought to add that 
every rose farmer has his own stills for producing otto of 
roses immediately after picking the flowers; and thousands of 
industrious workers are thus occupied, earning in a single short 
period of twenty days the products of a year’s labor in pre- 
paring the soil, planting, and taking care of the growing 
= When the distillation is over, the farmers come 

rom all parts of the provinces to the capital to sell their 
products, those who have large quantities selling directly in 
the great commercial centres, such as Constantinople and 
Adrianople. At present, however, an enterprising firm. in | 
Kézanlik, considering the delay to which the trade with the 

last named cities is subject, and the chances of adulter- | 
ation, have established a depdt in Paris, France, from which | 
this delicate and expensive perfume is now distributed over 

Europe and all the world. 


APRICOT PULP, 


Under the name of “‘ kaissapyta,” is prepared only in the 
island of Cyprus, and expo to Alexandria, occasionally 
also to Constantinople. It is made from the pulp of the 
Prunus armeniaca (the apricot), called by the Turks ‘‘ kais- 
raa;” the pulp being spread upon marble is dried, then rolled 
up like cloth, and preserved to be eaten during the winter in 
phice of fruit; pieces being cut off with shears. 


| pile-like texture. 
| wine process, also soaks and bakes with the greatest ease, and 
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THE CUCUMBER IN RUSSIA. 

Whuar the onion is to the , or the potato to the 
Irishman, that the cucumber is to the native Russian. It is 
the indispensable part of ——— Russian peasant’s meal. In 
the aceount of his trip up the Volga to the great fair of Nijni 
Novgorod—which, by the way, packs the amount 
of instructive and entertaining description in the smallest 
space of any book of travels—Mr. Munro Butler Johnstone 
remarks upon the profusion of water melons and cucumbers 
everywhere offe for sale. At the fair, and on the road 
thither, pyramids of melons, like cannon balls in an arsenal, 
were hea) up in every direction; and, as for cucumbers, 
one couldn’t help thinking that a plague of cucumbers, like 
locusts, had descended upon the earth. Ali along the Volga, 
from Asirakhan to Nijni, the whole population seemed en- 
gaged in eating water melons, vp te sold for three 
copecks, equivalent to one English penny. At every station 
the trade in melons was rivalled only by the traffic in sun- 
flowers. But if the water melon and the sunflower are lux- 
uries and pestimes, the cucumber is a law and a necessity. 
One never sees a Russian peasant at dinner without a lump of 
black bread and a cucumber, ‘A moujick’s dinne™ may be 
said to consist of z-+ cucumber.” The « will consist of his 
favorite cabbage soup, with or without meat in it, and some- 
times in addition to it, the famous grit porridge; sometimes 
the soup is without the porridge, sometimes the porridge 
without the soup, but in either case the cucumber is always 
there; and shonld a equal zero, then the ever faithful cucum- 
ber does duty for all the rest. In the hot and arid regions of 
Southern and Southwestern Asia, these succulent vegetables 
are highly appreciated, and with good reason. Juicy and 
cool, they cannot but be always refreshing where water is a 
rarity; but in a climate like that of Russia, the cucumber is 
the last thing one would expect for a national dish. Mr. 
Johnstone suggests that their price—about the fifteenth part 
of a halfpenny—may help to explain the anomaly. We are 
rather inclined to think it likely that the Russian peasant 
eats cucumbers, not so much because they are cheap, as be- 
cause his remote ancestors, who came from the South, were 
cucumber eaters. To the one the taste for cucumbers was 
the natural result of climatic conditions; with the other it re- 
mains an inheritance and a national eccentricity, in spite of 
a naturally unfavorable climate. 


DRIED POTATOES. 


A GERMAN journal thus describes the manufacture of 
‘dried potatoes” as conducted at Carsten’s works in Lubeck. 
The potatoes are peeled with the hand, and cut into disks by 
a machine. These are put into a basket, and this into a 
boiler, where the potatoes are nearly but not quite boiled. 
The disks are next put on wire frames in a dry oven, where 
they are dried quite hard. It is important to preserve the 
color of the potatoes, and to prevent their turning gray, as 
they would by the above process alone; the material after 
slicing is treated with cold water, to which has been added 
one per cent. of sulphuric acid, or one to two per cent. of 
muriatic acid. Then it is washed in pure water, and the 
drying proceeds. The preparation obtained, which has lost 
none of its starch, is of a slightly citron-yellow tint, and 
transparent like gum. Boiled with water and a little salt, 
it is said to resume the natural color and fibrous structure of 
potatoes, and is not distinguishable in taste from newly boiled 
potatoes. 


THE BRIGHTON GRAPE 


Mr. R. H. Harvgs states in the Country Gentleman that 
the Brighton coming among the earliest, and being of good 
size — a beautiful red in color, will prove very acceptable 
to those wishing to have a good display and variety for table 
use. The Brighton is a cross between the Concord and the 
Diana Hamburg, and combines in a remarkable degree the 
good qualities of these varieties. The vines grow very rap- 
idly, ripen their wood early and very perfectly, rendering it 
of special value for general cultivation. 

As to quality, it seems to have retained to an unusual de- 
gree the delicate flavor of the Hamburg, comparing favorably 
with some of our most desirable hot-house grapes. The ber- 
ries are sweet, with little pulp, and may be classed among our 
larger varieties in point of size. The bushes are of good size; 
some would call them large. They are seldom if ever disfig- 
ured by having the fruit drop from the stem. The vines ma 
safely be called productive—perhaps ‘‘ very productive” 
would be a more accurate designation. 


IMPROVED AERATED BREAD. 

THE improvements consist in what is technically called the 
‘wine process,” and consists in forming a wine from malt 
by mashing, and afterwards setting uo the vinous fermenta- 
tion in closed vessels. Four gallons of the so-called wine are 
mixed with the necessary water for a sack of flour, drawn 
into a closed vessel, and aérated, that is, charged with car- 
bonic acid gas, like soda water. This soda water is then 
mixed with the flour (in strong, closed vessels), and kneaded 
by arms driven by machinery. The dough formed is drawn 
off by machinery (thus dispensing with any intervention of 
the human hand) into the required loaf sizes, and at the 
same moment as the carbonic acid gas passes out of it, the 
dough is raised and vesiculated, and ready for the oven, the 


| whole time required for forming a sack of flour into loaves 


not being more than half an hour. The effect of the new 
winé process on the flour is, we understand, that the gluten 
cells of the starch are softened and broken up, and the dough 
is thus entirely altered in its character. Tieteed of being 
tough and harsh as formerly, the dough now becomes soft 
and elastic; it is easily kneaded, requiring only half the 
power to work the kneading arms, and the atmospheric pres- 
sure required in the vessels is only about 20 Ibs. to the inch, 
instead of 90 Ibs., as hitherto. e use of such low pres- 


| sures, besides being a great pecuniary gain, is of considera- 


to the bread a soft and beautiful 


ble importance in 
ough, when prepared by the new 


— 
e 

at an oven heat of 100° less than the oven heat hitherto re- 
quired for aérated bread. The starch of the flour is now 
chan into dextrine, while the gluten is uninjured, and the 
b has a sweet and agreeable flavor, free from that acidity 
and bitterness always more or less present in fermente 

bread. This improved system of making aérated bread is 
especially important in the manufacture of whole meal bread 
—a ange quantity of which is now, we are informed, made 
and sold by the London Aérated Bread Company. It isa 
fact well unde and insisted upon by the medical Fao 
fession, that whole meal bread is a necessary part of the food 
of every people, and that the pipniave of the nation would be 
raised and improved by its daily and general use. I there- 
fore look upon the new process of making aérated brown or 
whole meal bread as an invention of great national impor- 
tance.—K. L., in The Miller. 
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PHOSPHIDE OF ZINC. 


Puosparps of zinc is one of the very few articles that have 
stood the test of experience out of the very many additions 


to the Materia Medica introduced in recent times. In fact, 
the large range of nervous affections that resist almost all 


forms of medication, renders it very important to the — 
test 


tioner that those remedial agents which have stood t 
of experience in treating these often too stubborn affections, 
be brought prominently before his attention. 


The phosphate of zinc, so far, has proven a most efficient 


agent in the successful treatment of the major part of a cer 


tain class of affections. In very many instances it has been 
horus. Consid- 
erod in the light of a curative agent, the phosphide of zinc | lime, the result beimg 


far more curative in these cases than phosp 
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SYNTHESIS OF HYDROGEN PHENYL SULPHATE 
AND ITS HOMOLOGUES, 

Tas compound, which the auther, E. Baumann, dis- 
covered in urine, is obtained by the action of pyro- 
ined lemeetintias teem 

On 0 jum 
htsmsbend centdbere ina way. 


| AMMONIACAL SALTS. 
M. Leon Krarrt treats of the preparation of ammoniacal 
salts from the d of cess These liquids are 


either mixed with sulphuric acid or filtered over sulphate of 
in either case the conversion of the 


stands alone, not only for the certainty but for the — | volatile carbonate of ammonia into the fixed 


of its action, as a nervous tonic and stimulant. Its va 


The 
ue in liquid, rendered limpid and clear either by settling or filtra- pe 


these respects has of late been fairly tested in the last and | tion, is evaporated down to one tenth of its volume either | 


exhausting stages of typhoid and other fevers where the | over the naked fire, or by the “‘ graduation” principle. Itis rior to many of the distilled 
m so far prostrated as to render | then absorbed by a an : Be 


nervous energies have 
convalescence, if not doubtful, at least tedious and pro- 
tracted. 

The great therapeutic value of the phosphide of zinc is de- 
clared in the most emphatic manner when used in the treat- 
ment of that protean form of disease known as neuralgia. 
Compared with phosphorus as a curative agent in neuralgia, 
the phosphide of zine has decidedly the advantage in numer- 
ous respects. While it isacknowledged by the best observers 
in the profession, that the former is seldom curative in doses 
less than one-twentieth of a grain, often calling for as high 
as one-tenth and one-fourth, the phosphide of zine yields as 
reliable and more speedy results in doses of one-tenth to one- 
eighth of agrain. But few stomachs can tolerate more than 
one-thirtieth of a grain of phosphorus before manifesting 
symptoms of irritation, which, in connection with the 
‘‘matchy” taste soon evolved in eructations following an 
efficient dose of phosphorus, seldom fails to engender disgust 
to its farther continuance. Nor are these disagreeable results 
altogether abolished by any of the multitudinous formule 
now in vogue. These drawbacks and inconveniences are no 
doubt caused by the length of time phosphorus remains in 
the stomach before it is absorbed. On the other hand, ex- 
perience with the phosphide of zinc has proven that it enters 
the circulation far more rapidly than the elemeni, and when 
administered in doses of from one-eighth to one-twelfth of a 
grain, produces its curative influence far more readily, and 
is equally as permanent in therapeutic power. 

In neuralgias, especially those that are due to loss of nerve 
force or exhaustion of the general system from causes that 
have lowered the constitutional resistance of the vital 
eeonomy, it acts sometimes so like a charm as to challenge 
the gratitude of the patient and the admiration of the pre- 
scriber. 

Not many months ago I was treating a case of neuralgia 
of the fifth pair, which showed so rebellious a front as to 
resist such remedies as ergot, belladonna, the bromides, 
— and hyoscyamus, combined with morphia, iron, etc. 

resorted to the phosphorus pili, but soon found that the 
patient could not take enough of the remedy to do any good, 
before disagreeable symptoms in the stomach presented 
themselves, which, with the disgusting matchy eructation, 
engendered such disgust as to cause me to withhold its 
further use. At this juncture I ordered phosphide of zinc, 
one-eighth grain every four hours in pill form. After the 
fourth dose, the pain was materially modified, and in three 
days there was entire cessation of pain, from which date 
recovery was permanent. 

In a case of undoubted angina, I found the phosphide of 
zinc a most remarkable remedy for , 

I am unable to say what the value of the remedy would be 
in mania. However, it seems from what I have heard and 
read of the results obtained from its use in this class of dis- 
seases, that it promises to be valuable. 

Loss of memory and impotency are very favorably infiu- 
enced by the phosphide of zinc. A gentleman engaged in 
large mercantile transactions, whose mind was kept intensely 
occupied with his business for many hours during the day, 
complained to me that he found his memory (that had always, 
up toa few months before, been remarkably retentive) be- 
coming treacherous—that he was getting very forgetful. I 
gave him two dozen phosphide of zinc pills, requiring him 
to take one three times a day. Isaw him a week after, when 
he said he saw no difference in his condition. The pills were 
continued three weeks longer by taking four a day, at the end 
of which time he was feeling much improved. ith this he 
was encouraged to continue the treatment three months 
steadily, until he regarded himself cured. 

Another instance of a loss of sleep from continued mental 
anxiety, in which the patient complained of being unable to 
sleep longer than one or two hours during the night. Phos- 
phorus in this case was ill borne. Phosphide of zinc in one- 
twelfth grain doses every four hours was prescribed. The 


remedy exercised a good control over the case in a few days, | 


which, after six weeks’ constant use, restored the lost balance 
of the nervous system. 

The power of the phosphide of zinc in controlling nervous 
affections that have their origin in exhaustion or depression 
of the nervous forces, is now beyond a reasonable doubt. 
When properly administered and persistently persevered in, 
its curative value in these classes of cases is sufficient to 
merit the attention and confidence of the profession at | ’ 
Having none of the disagreeable effects of phosphorus, its 
rapid absorption into the circulation, its mild 
tonic influences on the nervous centers, recommend it as a 


valuable curative agent in all forms of disease requiring | 


phosphorus for their cure 

The formula recommended by Prof. William A. Hammond: 
R. Zinci phosphidi, grs. 1-10; ext. nuccis vomice, grs. }—in 
pill, I have obtained remarkably good results from.—<t. 
Louis Med, and Surg. Journ. 


BOILS AND CARBUNCLES—THEIR TREATMENT. 


Dr. P. Earu (British Medical Journal), directs attention to 
this subject: 

1. Boils and carbuncles are not mere inflammation and 
sloughings of cellular tissue, but specific diseases. 

2. They are parasitic, and as such endowed with a definite 
life and history. 

3. In their early stages they may be infallibly destroyed 
and aborted by destruction of their central stem or root, and 
even after this stage is passed they may generally be de- 
stroyed, and in all cases, at the very least, greatly 
by the free application of carbolic acid. 

4. To produce this result the acid must be freely intro- 
d-xced into the central portion of the disease, and into 
any other part where an opening exists or is formed artifi- 
cially. e strength of carbolic acid used was four or five 
parts to one of glycerine. 


stimulant and | 


powder of turf, bone black, | 
mineral phosphate of lime, and baked gypsum. 


PREPARATION OF THALLIUM. 
Dr. R. Nrersk1. 


| THe author is not satisfied with the method of Krause. 
| He takes the chloride of thallium, moistens it with water 


! 


| a few days all the thallium is oes in a spongy mass, 
| which is carefully washed, and dissolved in hot dilate sul- | 
'phuric acid. The foreign metals and the other impurities | 
|remain undisselved. A pure and concentrated solution of 
| sulphate of thallium is thus obtained, from which the salt 

y be separated by crystallization, and the metal may be 
obtained either by a galvanic current or by means of zinc. 


| IMPROVED OPHTHALMOSCOPIC MIRROR. 


Dr. Epwarp G. Lorre states in. the Medical Record 
|that Dr. O. F. Wadsworth, of Boston; has recently made 
an ingenious and what promises to be a useful addition 
to his ophthalmoscope. This consists of an additional mir- 
ror, designed particularly for the use of the upright ima 
and the determination of the errors of refraction. The 
|mirror is cireular in shape, and of the same focus as that 
now ordinarily used. The peculiarity of the mirror is that it 
is only fifteen millimetres in diameter. The diameter | 
of the mirror permits it to be set at an angle of twenty de- 
grees, and yet allows the hoje in the mirror to be brought | 
| close to the glass in the disk. The mirror rotates from right 
to left, so that either eye can be examined. The disadvan- 
tages of this mirror are, that it is so small that sufficient light 
is not obtained to make an examination by the inverted 
method, thus neeessitatin~ an alternate substitution of two 
mirrors. To avoid this necessity, he has contrived the, fol- | 
by 


lowing modifications of the ordinary mirror, su 
Dr. Wadsworth’s idea: 

The general shape of the mirror is kept as it now is, except 
that a segment is cut from one side, a straight line having 
been drawn in a vertical direction about half way between | 
the center of the hole and the edge of the mirror. The mir- | 
ror is then swung on two pins in a vertical direction. When 
an inclination is needed, the mirror is tilted down into the | 
case, at the side which has been cut away; and, as only ten | 
degrees of pitch within the case is needed, the present case is | 
deep enough. When needed for the inverted image, the 
mirror can be foided back, or indeed’ used just as it is. This 
mirror rotates from right to left. It gives abundant light for 
either method of examination, and can, if thought ad ‘ 
be protected by a case similar to that of Jaeger’s mirror. 

This modification has been rendered still more simple by 
cutting off both sides of the presént mirror, making in fact 
a narrow parallelogram sixteen millimetres in width, instead | 
of a circular mirror. This tilts both ways in the case, and 
does not have to be rotated, and can be used perfectly well 
for either upright or inverted image. If more light 
be needed, it can be obtained by having the segments, which 
have been removed, restored. The mirror would then con- 
sist of three parts—a central portion which swings on pivots, 
and two side portions which remain stationary. Baill a 
further modification towards the same end, and one which is 
more elegant but more expensive, is to have a small central 
mirror swung on pivots, surrounded by a concentric station- 
ary mirror. ese mirrors can be fitted to any ophthalmo- 
scope. By such apn arrangement we dovaway, in a great de- 
gree, with the astigmatism which is produced when strong 
ylasses are used, and when the mirror lies in a plane parallel 
to that of the correcting gless, as is the case with the oph- 
thalmoscopes now in common use, _ 


THE PREPARATION OF SULPHIDE OF IRON. 


It is best accomplished, according to Dr. Méhu, by mix- 
ing two parts of finely powdered pyrites or bisulphide of 
iron with one part of powdered iron, and heating the inti- 
mate mixture in a Hessian crucible to redness for half an 
hour. It is unnecessary to increase the heat to fusion; a 
gray mass is obtained which is easily pulverized, and in con- 
taet with hydroehloric acid, iously evolves sulphuretted | 
hydrogen.—Zeitschr. d. wst. Apoth, Ver. 


| 


| 


By L. Wourr. 


PETROLEUM benzin has been frequently proposed and | 
variously experimented with by different operators, with the | 
view of substituting the much higher priced ether in prepar- 
ing oleoresins, and has been repeatedly found to not answer 
the purpose intended for it. Although its valuable solvent | 

wers for fatty matter, wax and essentia oils cannot be 

isputed, it fails to extract the resins anc the active ingredi- 
ents, which are of the utmost importance in oleoresins. | 
Ginger treated with benzin yields an oil containing all the 
odoriferous Pp thereof, but extracting none of the 

ungent tasting resin for the remedial prope of which it | 
is justly celebrated, and which su uent to the benzin pro- | 
cess is readily dissolved from it by ether or alcohol. Buchu 
under a like treatment, as reported by another contributor of 
this journal on this subject, gives an oily substance devoid of | 
the diuretic yy of the leaves, though possessing their | 
specific odor. bebs, though completel cubaanted by it | 
of its fixed and essential oils, fails to y its cubebic acid 
28 eee its piperin, and wormseed its resin and | 
santonin; but of the mentioned substances, and many 


more which have been su to the same a are 


| slightly acidulated, and adds a few fragments of zinc. After | 


, winter temperature, and the powder, if su 


| zin, ‘‘ Oleic Acid” will remain sufficien 


deprived of their resins, thus aff. a method for obtain- 

them separate from wax, fixed and essential oils. 

| Its extraordinary solvency for essential oils destines benzin 

| toh‘ tm Seatpottent pines in phéemne , and oils derived by its 

aid from cinnamon, cloves and other drugs are, if their odor 

Bente Ree me of their value, if not superior, certainly not 
to arti 


The oils obtained by exhaustion with benzin and its subse- 


quent rere are mixed with wax and fixed oils to some 
extent, w can easily be separated therefrom by dissolv- 
| ing in alcohol, in which the latter are insoluble, filtration of 
this solution, and either expulsion of thealeohol by evapora- 
tion at the moderate heat of a water bath or, much safer and 


| better, by mixing the filtered alcoholic solution with several 


times its bulk of water, when the essential oil will arise to 
the surface or subside beneath it, as its specific gravity may 


The oils by this cold process have a beautiful aroma, supe- 
ones, and the easy manner of 
obtaining them may, without doubt, prove a valuable method 
for the ee whocannot always procure in the market 
the oils he wants, and has no facilities for distilling them, 
besides giving him fair means to arrive at a quantitative esti- 
mate of the essential oil contained in an article under 
analysis 
PREPARATION OF APIOL. 
The essential oil of parsley seed cannot thus be separately 
by the aid of benzin, as it contains another peculiar 
oily substance, well known by the name of “ apiol,” which 
is soluble both in it and also alcohol. 

A great deal of the apiol in the market, both in bulk and 
in capsules, is nothing more than an oleoresin of parsley seed, 
which can lay no claim whatever to its name, being of green 
color, insoluble, to u large extent, in alcohol, and congealing 
at ordinary winter temperature, all of which properties 
“true apiol” does not possess. Apiol has come into exten- 
sive use of late years, secured high praise as an emmena- 
gogue, and is also claimed by its discoverers to be an anti- 
periodic but little, if any, inferior to quinia; but its high 
orice, consequent to the expensive process as proposed by 

essrs. Joret & Homolle, perhaps more than anything else, 
prevents its general introduction. 

Powdered parsley seed, exhausted with benzin, and the 
pane spontaneously evaporated, yields a mixture containing 
principally fixed oil, wax and apiol; the latter, alone, being 


| soluble in alcohol, can readily be recovered therefrom by re- 


peated washings in stronger alcohol. The washings evap- 
orated over the water bath with a gentle heat leave 
as residue ‘“‘True Apiol,” corresponding in every respect 


‘with the article sold under the name of ‘“Joret & Ho- 


molle’s,” having the advantage of its low price, making i 
accessible to persons of limited means, as well as to the mcre 
favored by fortune, especially if it is not dispensed in cxp- 
sules, for which’there is no occasion, since it may be given 
dissolved in essence of peppermint, or in emulsion, disguised 
by the oil of the same name, Samples of “‘apie) ” prepared 
in this manner have been tried by several prominent physi- 
cians, in their practice, and were pronounced to be equally 
as efficient as the imported French article. 

Quite frequently the fixed oils much encumber the result 
of pliarmaceutical operations, as is prominently the case in 


eerrering the ** Alcoholic Extract of Nux Vomica,” which 
0 


ften been noticed and given attention to by many 
writers Nux vomica, if exhausted with benzin, yields 
a latge percentage of a clear fixed oil, con g at ordinary 
uently treated 
in the usual manner with stronger alcohol, gives an extract 
which offers no trouble by proper evaporation in reducing it 
to the dry state. The oil derived from the benzin exhaust, 
to make sure of not losing any strychnia or brucia that may 
be contained therein, should berepeatedly shaken with dilute 
alcohol] until the washings fail to betray to the palate the 
specifie bitter taste of their alkaloids; then the washings 
must be mixed with the extract in course of evaporation, and 
the whole reduced to proper consistency. By the ordinary 
way, the separation of the oil from the extract is at best a 
t matter, causing the loss of extract, and is fe dighenn, 
letel rformed, thus preventing evaporation to ers, 
Which. My the benzin ess is readily cftected. 

“Purified Oleic Acid” can be easily, and at small expense, 

prepared with benzin as solvent, in following way : 
PREPARATION OF OLEIO ACID. 

Oil of sweet almonds, saponified with caustic potash and 
the soap decomposed with tartaric acid, is washed with hot 
water to separate the precipitated bitartrate of potassium 
from the mixture of oleic and palmitic acids. These are 
combined with litharge forming the oleomargarate of lead, 
from which the benzin dissolves the oleate of lead, leaving as 
residue the undissolved palmitate thereof. From the benzin 
solution the lead is precipitated by dilute hydrochloric acid, 
in form of chloride of lead, and on e ration of the ben- 

antly pure for pharma- 
ceutical purposes, giving clear and permanent solutions with 
the red and yellow mercurial oxides, as high as thirty per 
cent. if necessary. 

As crude commercial oleic acid can be bought at very low 
figures, it may be purified by combining it with litharge, 
deriving from it the oleate of lead, from which again, by the 
aid of benzin, the purified oleate can be separated, and, as 
before stated, purified oleic acid prepared at but a small ex- 


nse, 

To gain the same end, the simplest way perhaps is to util- 
ize the ready made oleo-palmitate of lead, the officinal iead- 
plaster, dissolve it in benzin and extract from it the oleic 
acid by precipitating the lead by aid of hydrochloric acid. 

Oleic acid thus —— has been used for some time, and 
found to answer ter for the preparation of the oleates 
than the article sold by some of the manufacturing chemists. 

The above results by no means limit the utility of petro- 
leum benzin as a solvent and important pharmaceutical factor, 
but t will show that this refuse article, of compara- 
tive little commercial value, which has been applied to 
but little more than the removal of oil, grease or paint 
stains, may be turned to good account by its very defi- 
ciency to act like ether or similar substances as a general sol- 
vent for both fats and resins.—American Journal of Phar- 


macy. 


ScarLer Fever.—Dr. Pigeon, of Clifton, claims marvel- 
lous success in the treatment of scarlet fever by the follow- 
ing method: “ Anoint the t twice with sulphur 
ointment; give five to ten grains of sulphur in a little - 
three times a day. Besides this, the room is filled twice ally 
with sulphur fumes. Under this treatment,” he says, “‘ eac: 
cave improved immediately, and none were over eight days 








readily deprived of their fixed and essential oils, leaving in making a complete recovery; I firmly believe that 
them in seemingly dry and incoherent, powders, in each case it was prevented from spreading by the treat- 
| that are, if teeuted with sloobol, éllier or chihoredoris, readiliy | ment adopted.” —Lonest. 
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THE TABLE AS AN OBJECT OF ART. 
By Dr. SrockBavEr. 


In the department of furniture there is no one article 
which stands in such intimate relation to civilized life as the 
table. Sofas, chairs and cupboards, beds and chests have a 
more exclusive and self-dependent importance; the table, on 
the contrary, is in its general form the central point of the 
family and social life. The table more than any other article 
ef furniture shows the varying spirit of the times and the 
characteristics of the tendencies of art which prevailed in 
those several times. 

If, in tracing the development of this piece of furniture, 
we separate the supports from the slab, we must necessarily 
begin with the tables of the Romans. Writings and paint- 
ings speak of and exhibit a multitude of tables which were 
in use among the Romans; there were the little round tables 
with one leg, the foot of which was of ivory; the little three 
legged tables of bronze; the four legged tables with straight 
pillar-like legs often fluted (No. 1), with claws for the feet; 
small ornamental dining tables placed one by one before each 
guest; sideboards for the display of costly vessels and plate, 
hence called mens vasarie#; money changers’ tables, and 
those destined for divine service; all these, however, must 
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belong the use of the Sphinx and other res which were | study of the significance of color, etc., this was so much the 


appropriated to the more richly appointed tables, and may 
be called free imitations of similar Romish mua’: le shapes 
with the natural modifications which distinguish wiod from 
stone (5). Of the same kind as the above named 
supports are , like No. 6, in which the decoration is 
necessarily conceived and disposed in a new spirit. The 
central part, which, at an earlier period was more or less 
»ierced, is here supplied with niches and flanked right and 
left by pilasters. is architectonic motive then finds its 
most beautiful and natural expression in the baluster and 
pillar-like foot, shown in 7 and 8. 

In the period called Louis XIV., the inflated magni- 
ficence was no longer content with the simple and nat- 
ural shapes of the past, but trimmed them up with 
glaring additions to produce effect, so that the legs of 
tables were rarely to be seen without some extraneous heavy 
ornaments of gilt bronze, which at first were, correctly 


enough, applied only to the connecting and finishing pieces, | 


but at a later period were met with in every part (9). By 
means of such decorations, and ees by metal set- 
tings, the circumference of the wooden supports could be 
diminished, and thus, instead of the may! 

boards, appeared a host of slender ones, with 


egs of the side- 
a slight resem- 
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THE TABLE AS AN 


yield to the marble tables found in Pompeii, which, in point 
of artistic execution, are of universal and preminent impor- 
tance. As the Italian Greeks are always distinguished by 
their acquaintance with nature, the feet (No. 2), are shaped 
like lions’ legs and claws, supporting in a lying posture the 
slab above; the head, which is placed over the thigh, finishes 
the support, but does not directly come in contact with the 
slab, because, as in nature, so in art, the head is not used as 
a supporting but a crowning and supported member, This 
table is indeed an unsurpassable example of the style in which 
natural animal motives may be artistically treat The dis- 
proportionate predominance of decorative features over the 
constructional forms which characterized the later Gothic 
period is particularly found in the supports of the one footed 
tables, which were not only surcharged with an exuberance 
of such details, but disfigured by them in an illegitimate and 
irrational manner (4). 

In the configuration of the Renaissance furniture, the best 
known artists were Ducerceau, and his contemporary Brede 
man. To them we are indebted for a number of most beau- 
tiful and graceful examples which served for models for the 
furniture makers of theirtime. In their designs we perceive 
three kinds of treatment, two of which are derived from the 
antique and the preceding Gothic period, but the third is an 
entirely original and independent creation. To the antique 





it. 
OBJECT OF ART 


blance to antique models, which (as in No. 10) perform 
their supporting function in graceful lines. But in the time 
immediately subsequent, during the reign of Louis XV., these 
forms were distorted into most irrational shapes. The feet 
of the tables with all their Rococo decorations despise every 
trace of organic articulation and development, being com- 
posed, like stucco ornaments and porcelain, of twisted and 
apes pieces entirely destitute of any logical foundation and 
absolutely. contradictory to the qualities of wood and sup- 
porters (11). Still this indissoluble discord between the 
material, the purpose and the form, was somewhat mitigated 

gilding the whole and giving to the wood the appearance 

Teta: 

The sober time of Louis XVI. put an end indeed to these 
extravagancies, but went itself into another and still worse 
extreme. The antique discoveries of that period, as they 
were in agreement with the efforts after natural simplicity, 
were worked up in preference to all else for the wants of the 
moment; but the time had become so unartistic, so sickly 
and so unproductive of anything original, that even the an- 
tique forms which might have been tly employed, were 
crippled and spoilt, not to mention the new mens which 
were derived such examples. All that was thought of 
was outward form; as to a deeper search into the legitimate 
effect and connection between material and or any 


Gethic white and 


Fesrvary 10, 1877. 





years past such questions had no 
nd color was just the sore point 
| im sickly times. Everything was colorless; all was 
y, and the stucco mania of the foregoing period 
had co everything, which used to be executed in a dif- 
ferent material and decorated with color, with stucco imita- 
tion of marble. So even the feet of the tables had a coating 
of marble, and as they were most frequently executed after 
Roman or pseudo-Roman bronze models, their Ness 
and meanness contrasted all the more with this imitation of 
marble (12). If in earlier times wood was treated like bronze 
and metal, it was at least covered and gilded; now it was 
equally treated like metal, but given the appearance of mar- 
ble, so that material, color and form might be said to lie to 
one another.—The Workshop. 


less attended to, as for fi 
I been canvassed. 


NEW DISCOVERIES AT POMPEII. 


Tose who have excavated to deeper levels in other parts 
of the classic earth have carried on their work, up to the 
actual moment, with great success, if little ostentation, and 
day by day it has shown that we have stil] to learn more of 
the buried city of Pompeii than has been learned hitherto. 
It is found that the ashes of the mighty eruption extended 
farther, and that their heaps rose higher, than when the 
diggers of a generation or more ago came upon those narrow 
streets, with lofty pavements, and low sunk gutters, and 
stepping stones to assist the foot passenger in crossing them 
when heavy rains descended ; that architecture described by 
Vitruvius, those beautiful houses, composed of atrium, 
peristyle, painted banqueting rooms and bed chambers, foun- 
tain courts, polished pavements, inscribed walls, and painted 
surfaces, telling us nearly all we know of ancient graphic 


It would be superfluous to analyze the index to these re- 
cent disinterments of ancient art; but some points in con- 
nection with them are of more than antiquarian interest. 
Thus, the whole of the mythological legends belong, with- 
out an exception, to Greece. The colors of the female 
clothing are usually of bronze green or saffron, red or rose, 
the last sometimes tinged with yellow, with, in rare in- 
stances, a mass of purple, scarcely dimmed by the lapse of 
centuries. Again, we perceive an almost invariable repetition 
of those ivory tin skins, brown and curly locks, and 
mimicries of sculpture which are reputed to have been 
at a certain period fashionable with the Athenians. M. 
Houssaye, in his latest exposition upon this topic, is glad to 
have found that the most recent discoveries have amply con- 
firmed his impressions of two years ago. He notes, how- 
ever, a remarkable coincidence. There has been a picture 
exhumed at Pompeii, representing the Three Graces, which 
Raphael, of course, could not possibly have seen, though he 
might, in the course of his studies, have fallen upon some 
imperfect reproduction of it. Yet the two compositions, 
while of different dimensions, are precisely the same—in 
| grouping, in form, in expression, and even incharm. Now, 
| not even a sketch of the pure antique was known until lon 
| after the middle of the eighteenth century, while the actua 
picture is a modern revelation altogether. We owe it, in- 
, deed, to the critical acumen of those who have been enabled 
| to distinguish between the authentic work of the Greeks and 
the libertine imitations of the Siennese, though how those 
latter obtained their designs and models it is difficult to say. 
These identities may be still further pursued, but the mar- 
vellous fact suffices that Raphael, copying a statue, applied 
the very same process to his painting which had been em- 
ployed by his predecessors fifteen centuries previously. 

ithin the last few years forty figures have been redeemed 
from out these artistic tombs, which were evidently details 
of an immense composition, intended for the adornment of 
a theatre or a banqueting hall; but it must be remembered 
| that there were two Pompeiis; the first buried beneath the 
| second, before the second was overwhelmed by the ashes and 
jlava. In the former have been found, far more universally 
|than when M. yes carried on his investigations in 
| 1874, — of lightly clad figures floating through the 
jair, relieved inst brown, black, or crimson skies, with 
| masses of carnation cloud beneath their feet, and genii hang- 
ing, so to speak, around them, enveloped in robes of hya- 
cinth, blue, green, and so on, the colors appearing to be laid 
thickly, upon partially vitrified surfaces. There has not 
been opportunity, as yet, for the complete analysis of what- 
ever these pigments may consist of; but, in one example, 
we are informed, the gloss and tint of golden hair, with the 
true auburn tinge glancing through it, is illustrated to abso- 
lute perfection. till there is a general resemblance be- 
tween the Py 4 brought to light in the eighteenth and 
those unveiled in the latter half of the nineteenth century— 
only that the further we penetrate the more characteristic do 
the demonstrations become, whether in fresco, distemper, 
or encaustic, though it is confidently asserted that from age 
to age the same processes have with more or less skill been 
employed. The Neapolitan chemists, in fact, have not 
scrupled from time to time to seize upon these fragments of 
painted beauty, and analyze them for the sake of arriving at 
the secrets of their forefathers. This, indeed, is known to 
have been done, and is done now, with reference to painting 
on panels of wood and slabs of ivory, and even with layers 
of color rasped from the surfaces of pure white marbles, 
such as were lavishly employed—almost always to be arti- 
ficially variegated, however—by the fanciful and fastidious 
| decorators of Pompeii. Upon the whole, as this antique 
| city is thrown more and more open to modern light, it proves 
| to be the richest memorial extant of the Grecian genius as 
represented by an art so different from, and still at the same 
time so kindred to, sculpture. In most other classic centres, 
while the form and the purity have survived, the color and 
the splendor have faded ; but here as chamber after chamber, 
| gallery after gallery, is opened, a new beauty of the t 
| appears, freshly vivified by the long excluded light, ps pe 
we are assured, labyrinths of interest remain yet to be ex- 
lored. The latest formal report was dated 1874—the last 
longs to the autumn of 1876.—Building News. 











AZTEC RUINS IN ARIZONA. 


| A TRAVELLER, writing from the White Mountain Agency, 

Arizona, describes some ancient ruins less than two miles 

from the military post up the east branch from the White 

River. The main buildings are of sandstone, the ledges 
,of which are found in the bluffs about a mile distant. 
| The outlying buildings were no doubt constructed of wood 
|or adobe on stone foundations; but the débris of the main 
| building, which covers about two acres of ground to an 
| average height of about six feet, would indicate that they 
| were entirely of stone. The form of the building was nearly 
| square, and set due north and south. Some of the outlying 
| buildings were circular. 
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